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Outboard Marine Corporation (OMC) is submitting the following technical comments on
the Waukegan Manufactured Gas and Coke Plant Feasibility Study and Proposed Plan.
Although we are submitting comments on these documents at this time, we must point
out that we believe that there are serious technical issues, which need to be resolved prior
to finalizing the Feasibility Study and Proposed Plan for the site. Where sufficient
information is available, we have proposed possible solutions to some of the technical
issues which we believe will lead to significant improvements to the proposed remedy for
the site, particularly in the area of redevelopment flexibility, and help reduce remedial
costs. The most significant technical deficiencies are summarized below:

• The USEPA has not obtained sufficient information on the historic operations at the
site, which is needed to ensure that the remedy is appropriate. In particular, we
believe it is especially important that additional historical operations information be
obtained for each of the four distinct periods of site operations - pre-coke plant
operations, coke plant operations prior to thionizer building removal, coke plant
operations after thionizer building removal, and post-coke plant activities.

• Although the Proposed Plan purports to facilitate the future redevelopment of the site,
neither the Feasibility Study nor Proposed Plan identify or provide possible solutions
to obvious soil and water quality concerns. This is a highly critical area which should
be thoroughly analyzed in the Feasibility Study and become a major factor in
development of the proposed remedy. Redevelopment issues which need to be
addressed include possible high-density residential use, future constructability,
infrastructure maintenance and construction, and storm water management.

• The soil cap proposed for the site does not appear to be appropriate. The Feasibility
Study and Proposed Plan state that the purpose for capping the site following
completion of the active soil remediation is to minimize infiltration and prevent
exposure to marginal zone soils. While we agree that there appears to be some merit
in preventing exposure to marginal zone soils, it is not clear to OMC that infiltration
should be minimized, or that the proposed cap will significantly minimize infiltration.
We also did not find adequate technical support that would justify the effectiveness of
the proposed phytoremediation cap in eliminating direct human exposure.

• The soil remediation areas do not appear to be properly defined. The areas for active
soil remediation do not appear to correlate to the analytical data, and the remediation
areas do not take into account data previously provided by OMC to the USEPA. In
addition, the creosote-impacted soils are not adequately addressed.



OMC Comments on Waukegan Manufactured Gas and Coke Plant Site
Feasibility Study and Proposed Plan (cont.)

• The groundwater impacts are not adequately defined, particularly to the south of the
site, and preferential flow pathways need to be investigated. In addition, we believe
that in-situ groundwater remediation technologies were inappropriately excluded
from consideration in the Feasibility Study and that in-situ remediation technologies
can be effectively utilized at the site. Specifically, in-situ bioremediation could well
be used in conjunction with biosparging to stimulate in-situ aerobic bioremediation of
organic compounds. These technologies would be much less costly than the proposed
groundwater remedial approach and would help to maximize the future
redevelopment and use of the site.

These issues are expanded on in the following sections, and additional technical issues
are also reaised which we believe warrant technical review and consideration by the
USEPA.

Understanding of Historical Operations

As indicated in previous comments provided by OMC to the United States Environmental
Protection Agency (USEPA) on September 18, 1995, sufficient investigations have not
been conducted regarding the nature of the historic activities (i.e., structures, practices,
etc.) or the actual source or sources of the arsenic and polynuclear aromatic hydrocarbon
(PAH) impacts. This lack of data creates doubt as to whether the proposed remedy is
sufficient in scope or will be able to meet the remedial objectives. The USEPA should
conduct additional investigations to more fully characterize historic manufacturing
activities and source areas.

Based on our review of the limited site historical data provided in the Remedial
Investigation (RI) and Feasibility Study (FS), along with aerial photos available to OMC,
we believe that one historic event in particular, the demolition of the thionizer building,
needs to be used as a reference point in assessing historical releases. The Thylox process
(a sulfur removal operation that operated in the thionizer building shown on Figure 2.1 -2
in the RI) was used during the period that the coke oven gas was provided to the local gas
distribution system. The sulfur removal activities were reportedly discontinued after the
introduction of natural gas in 1947 and the Thylox equipment was dismantled. A 1955
aerial photograph shows that the thionizer building is dismantled at that time. The
Thylox process used arsenic trioxide as a scrubbing agent in a concentrated solution,
which is most likely the primary source of the arsenic impacts within the site
groundwater. As a result, we believe that the existing plume of arsenic, likely in the
trivalent form, was created by operations that existed between startup of the coke plant
and 1947. Based on this information, the USEPA needs to obtain historical information
for coke plant operations prior to thionizer building removal and coke plant operations
after thionizer building removal. In conjunction with this research, information should
also be obtained on the two other distinct operational periods at the site - pre-coke plant
operations and post-coke plant activities.

Additional areas where we believe better historic information needs to be obtained
include: (1) ammonia and phenol discharge concentrations - these "past aqueous
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discharges" are identified as the primary source of the deep groundwater contamination
plume - no opinions can be offered as to the extent of dilution that has occurred to date
and could be expected in the future without this information; (2) ammonia and phenol
discharge areas- information on the potential source areas for the ammonia and phenol
historic "past aqueous discharges" also needs to be obtained - there is some indication in
the Administrative Record (e.g., the Treatability Study) which indicates that the ponds
are the source of the plume, but the plume location does not correlate with the pond
locations; and (3) contaminant identification - information correlating site contaminants
to site operations needs to be obtained; contaminant information should be obtained for
each of the four distinct periods of site operations - pre-coke plant operations, coke plant
operations prior to thionizer building removal, coke plant operations after thionizer
building removal, and post-coke plant activities.

Redevelopment Issues

Redevelopment and potential future land use issues are not adequately addressed in the
FS or Proposed Plan. This is a highly critical area which should be thoroughly analyzed
in the FS and become a major factor in development of the proposed remedy.
Redevelopment of this property is not only important to OMC, but it is also an integral
part of the overall Waukegan Downtown Revitalization Program. We believe that the FS
needs to analyze how future development activities would occur, and the Proposed Plan
needs to be modified to ensure that sufficient flexibility for future development (either
industrial/commercial or high density residential) is provided.

The most significant redevelopment issues which need to be addressed are summarized
below.

Residential Land Use

The FS and Proposed Plan assume that the future site use will be exclusively
industrial/commercial and provide no analyses of the cost or implications associated with
high-density residential development. Many lakefront redevelopment projects include a
high-density residential component. Therefore, we feel strongly that such an analysis is
warranted and needs to be included in the FS and Proposed Plan. As part of the
additional analysis, the FS and Proposed Plan need to evaluate any technical issues that
would be posed by a future residential use scenario or how the solution for the marginal
zone soils is either effective or ineffective for a residential scenario. We should note that
OMC has recently announced its intentions to close the manufacturing facility in
Waukegan, which significantly increases the potential for a residential component to be
included in the redevelopment plan, particularly as part of a planned development unit.

Future Constructability

The FS does not adequately discuss or analyze the impact of the proposed remedy on
future construction activities at the site. For example, the recommended approach in
Alternative 3A for managing the arsenic-impacted soils, which will involve on-site
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stabilization/solidification of the arsenic-impacted soils, will significantly limit the future
use and/or redevelopment potential for that portion of the property (e.g., utility lines
could not be routed through the area, building footings could not be constructed in the
area, etc.). Consequently, we strongly recommend that the arsenic-impacted soils be
managed as proposed under Alternatives B, which involves excavation and off-site
disposal. This approach would permit greater future redevelopment flexibility and is
reported to be less costly than the on-site stabilization/solidification option. We should
note that we do concur with the recommended approach in Alternative 3 for managing
the PAH-impacted soils via excavation and off-site treatment, since this would provide
greater redevelopment flexibility.

Another related issue is the management of impacted soils removed during construction
activities (e.g., placement of building footings, etc.). The remedy should provide a
mechanism for managing these soils on-site, which would provide maximum flexibility
for future development and reduce development costs by eliminating the need for off-site
disposal. One possibility for managing soils excavated in the future would be the
establishment of a stockpile area that could be capped and managed as an on-site
isolation cell.

Infrastructure Maintenance and Construction

The proposed remedy fails to address the handling or disposition of groundwater and
soils that will be generated as a result of maintaining existing utilities or the construction
of new utilities and structures, both public and private, either on or near the site. There
are a significant number of existing utilities at or near the site; these include a 10-12 foot
deep, 24" diameter storm drain that serves the OMC Information Technology building
area; a 12 foot deep, 12" diameter water intake line; two 4-6 foot deep force mains, one
owned by the City of Waukegan and one owned by OMC; and various other gas, electric,
and communications lines owned by either Larsen Marine, the City of Waukegan, OMC,
or public utilities. Given the depths of these utilities, and the shallow groundwater table
at the site, OMC has found that a significant amount of de-watering is required during
maintenance, repair, or construction activities, which results in handling a considerable
amount of groundwater. For example, in 1992, North Shore Gas generated a peak rate of
over 700 gallons per minute (gpm), and over one million gallons total, of groundwater
while making a new connection to a high-pressure gas main located on the north side of
the OMC Plant 2 facility. In 1996, OMC incurred substantial additional costs (more than
$50,000) for the special handling of site-related groundwater that was generated during
the construction of a 3,000 sq. ft. engine testing building addition that is located on the
north side of OMC's Plant 1 facility.

Provision should be made in the proposed remedy for the handling of shallow
groundwater generated by de-watering activities (both for existing and new utilities).
One possibility is that these waters be reinfiltrated into the aquifer in a designated
location. The reinfiltration gallery could be in the form of a shallow leach field that
could be installed prior to the cap. This would avoid unnecessary off-site disposal of
slightly contaminated groundwater generated during utility maintenance or construction
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activities. The location of the infiltration gallery should be identified in the FS and
selected to ensure that natural plume migration is not affected. Alternatively, barriers
could be constructed that would sufficiently isolate designated "clean" groundwater
zones from "impacted" zones.

Any future development activity at the site will require the installation of subsurface
utilities that could result in the excavation of impacted soils. As a result, the remedy
should provide for either the future special handling of potentially impacted soils and/or
the construction of utility corridors where impacted soils would be removed during the
soil remediation activities and replaced with clean fill to enable future construction to
occur in "clean soils." The soils removed from these corridors during remediation could
be managed with the other impacted material excavated at the site.

Storm Water Management

Another issue associated with future development is the management of storm water. We
do not believe that the FS adequately discusses or analyzes this issue, and we believe this
issue needs to be addressed in the proposed remedy. As the site is developed and the soil
cap is replaced with buildings and parking lots, a storm water detention basin will be
necessary. Consequently, the FS should consider the location of this detention basin and
whether it would be designed to allow infiltration or strictly detention. In addition, the
remedy should include construction of a detention pond.

Infiltration/Recharge

The FS and Proposed Plan state that one purpose for capping the site following
completion of the active soil remediation is to minimize infiltration (the second purpose,
preventing exposure to marginal zone soils, is discussed in the next section). The FS
states that the cap will help to reduce the flux of contaminants of concern (COCs) from
groundwater to surface water as part of the remedy. The use of a cap is intended to
reduce the amount of recharge entering the aquifer system and therefore reduce the
amount of groundwater available to discharge to the surface water.

Based on our review of the available data, it is not clear that infiltration needs to be
minimized, or that the proposed site cap will significantly reduce the water flux through
the site. In addition, the groundwater modeling does not demonstrate that a cap will
significantly reduce the flux of COCs to the surface water bodies. Our concerns with use
of the cap for minimizing infiltration, as well as the infiltration analysis presented in the
FS, are summarized below.

• Currently, direct infiltration on the site supplies oxygenated groundwater to the
shallow and deeper portions of the aquifer, which appears to be degrading the COCs
via bioremediation and other natural attenuation mechanisms, particularly in the
shallow portion of the aquifer. By installing a cap on the site, infiltration of
oxygenated groundwater will be reduced, which will in turn reduce the amount of
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degradation of the COCs. This may lead to an increased flux of COCs to surface
water bodies since natural attenuation mechanisms will not be as prevalent.

• The proposed cap (asphalt, phyto, or a combination) has been designated for only a
portion of the site. Based on the groundwater flow modeling report in Appendix 2-B
of the FS, the infiltration rates associated with the beach area portion of the site range
from 2.6 to 3.4 times higher than those on the portion of the site that is proposed to be
capped. Using modeling scenarios in the FS, the area of higher infiltration
corresponds to the area of highest concentration of COCs in the deep portion of the
aquifer (FS Figures 2-18, 2-20, 2-22, 4-2, 4-3, and 4-4). Since no cap is proposed for
the beach area, infiltration to the groundwater will continue, and the resulting flux of
COCs to surface water bodies will also continue.

• A comparison between the no action groundwater flow model (FS Figure 5-D-9) and
the "0%" infiltration model (FS Figure 5-D-14) indicates that the north-south trending
groundwater ridge shifts to the east over the beach area with the addition of a cap.
This shift will result in a change in groundwater flow direction to the west in the area
of elevated concentrations of COCs under the beach. The change in groundwater
flow direction will lead to higher mass flux of COCs towards the Harbor, which is
contrary to the goal of the cap.

• The modeling indicates that groundwater elevations in the beach area would drop by
approximately 0.25 feet with the placement of the cap over the selected area;
however, the horizontal gradients towards the lake (under the beach area) and the
Harbor show little change. As an example, horizontal gradients calculated using
Figures 5-D-9 and 5-D-14 from the FS indicate a horizontal gradient of 0.0038 under
the beach with no cap and a horizontal gradient of 0.0033 for a "0%" infiltration cap.
Using these same figures, the horizontal gradient calculated under the Coke Plant site
was 0.0013 with no cap, and 0.0009 with a "0%" infiltration cap. We believe that
these small changes in the horizontal gradients do not imply significant changes in
COC flux to surface water bodies.

• Several assumptions were made as part of the conceptual model for the SLAEM
calculations that may lead to inaccurate conclusions. The conceptual model assumes
that the east end of the OMC Waukegan Plant 2 acts as a hydraulic barrier due to
subsurface structures, which consist of tunnels and footings. The tunnel inverts are
approximately 7 feet below ground surface; therefore the tunnels only penetrate the
aquifer approximately 4 feet. Since the base of the aquifer is approximately 28 to 30
feet below the ground surface, these would not act as a barrier to groundwater flow.
The footings are set to approximately 14.5 feet below ground surface. The majority
of the footing dimensions are 7 feet by 7 feet and are spaced at least 20 feet apart in
the east/west direction and, consequently, would only act to partially restrict
groundwater flow. Consequently, we believe the assumption that the east end of the
OMC Waukegan Plant 2 would act as a barrier to groundwater flow would likely
cause an under estimation of groundwater recharge from the north.
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• The conceptual model for the site also does not appear to account for groundwater
recharge to the peninsula that would come from the west under the OMC Waukegan
Plant 2 site. By not accounting for recharge from the west, the loss of recharge to the
site from infiltration may not have been properly off set by increased recharge from
the north.

• In Section 3.3.4.2 of the FS, reducing infiltration to the peninsula is discussed, and
there is a statement that the analysis in Appendix 2-D of the FS shows that
"maintaining the mass flux to the harbor and breakwater areas is protective of the
surface water quality. Reducing the mass flux by slowing groundwater discharge to
these areas would provide an additional factor of safety for these waters." Since the
mass flux to the harbor and breakwater areas (i.e., infiltration) is protective of the
surface water quality, one must question the need to reduce infiltration at the site after
completion of the soil and groundwater remediation efforts. Although reducing
infiltration has the potential to provide a small safety factor for the surface waters, the
remediation of the "hot spot" soil areas and high concentration groundwater areas will
provide the most significant safety factor for protecting the surface waters.

OMC recommends that the need to reduce infiltration at the site after completion of the
active remediation efforts be reevaluated in the FS and Proposed Plan. As part of this
reevaluation, the modeling presented in the FS should be redone to account for the
information presented above. In addition, the reevaluation should specifically address the
actual effect that the cap will have on reducing infiltration to the deep groundwater
impacts and the effect that reducing infiltration will have on the flux of COCs to the lake
and harbor.

Soil Cap

OMC questions the appropriateness the phytoremediation cap proposed for the site. The
stated objective of the phytoremediation cap is "to minimize infiltration, reduce flux to
the harbor, and eliminate future direct exposure". There is also a discussion that the
phytoremediation cap will help to remediate residual impacts in the soil. As discussed
above, we do not believe that minimizing infiltration to reduce flux to the harbor is
justified. More importantly, no justification is provided that supports the use of the 6-
inch thick phytoremediation cap for controlling direct contact human health exposures.
There will likely be significant periods of time when vegetation is not present on the
cover (e.g., winter months, dry conditions, etc.). During these conditions, or in areas with
only sparse growth, the six inches of cover material may not provide sufficient protection
against direct exposure. We also do not believe that the phytoremediation cap is likely to
provide remediation benefits since the residual impacts do not appear to exceed direct
exposure risk levels, and therefore do not require remediation. In addition, the FS
acknowledges that the phytoremediation will take years to become effective; by the time
it becomes effective, the site will likely be redeveloped. Finally, we also believe that
significant costs will be incurred in maintaining the phytoremediation cover (Appendix 4-
F of the FS provides an order of magnitude cost of $85,000 per year for maintaining the
phytoremediation cap).
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We believe that the cap for the site should primarily focus on preventing exposure to soils
with contaminant concentrations exceeding direct contact risk-based standards; we do not
believe that this was clearly addressed in the FS or Proposed Plan. We recommend that
an adequate soil cover be used for this purpose. This capping method would be highly
effective at preventing direct exposure, is much less maintenance intensive than a
phytoremediation or asphalt cap, and would help to maximize the property's
redevelopment potential. This method was not retained for alternative evaluation since it
"does not reduce infiltration". We disagree with this rationale for not retaining this
capping method. A soil cover cap would help to reduce infiltration (the discussion of the
use of a soil cover in Appendix 4-C of the FS supports this argument); furthermore, as
discussed above, we do not believe that minimizing infiltration is a critical function for
the cap. We should note that the 6-inch thick cap proposed for the site is not consistent
with the requirements for capping identified in the Illinois Tiered Approach to Corrective
Action Objectives (TACO) regulations, which require that a minimum of 3 feet of clean
soil be used.

We also take issue with the extent of the cap proposed for Alternative 3. Section 5.3.2.1
of the FS states that the cap for the soil remedy for Alternative 3 A is "sized to cover not
only the Remediation and Marginal Zones, but also other parts of the site". As
previously stated, a site-wide cap is not necessary and would place an unnecessary
restriction on the future use or redevelopment potential for the property. From a risk
standpoint, the FS indicates that capping the marginal zone soils will be sufficiently
protective of human health; capping the entire site is never suggested. Consequently, we
recommend that the cap associated with Alternative 3 be revised to only cover the
Remediation and Marginal Zone soils.

Soil Remediation Areas

1. Although the Proposed Plan briefly discusses the creosote-impacted soils at the site,
these soils do not appear to be addressed in the Feasibility Study. The FS needs to be
revised to address these soils, and the discussion of these soils in the Proposed Plan
needs to be expanded.

2. The arsenic remediation area overlaps with the area of highest PAH contamination at
the site. This condition may affect disposal options by preventing thermal treatment
of a portion of the PAH remediation zone. The implication of this issue with respect
to both implementation and remediation costs needs to be addressed in the FS. In
addition, we note that the waste characterization of the arsenic remediation zone soils
appears to be insufficient since the TCLP samples referenced in the FS do not appear
to have included any samples from the arsenic remediation zone. The waste
characterization for the arsenic-impacted soils needs to be reevaluated, and FS needs
to be revised to address the impact of the arsenic-impacted soils on the options and
costs for PAH-impacted soil disposal.
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3. In Section 5 of the Feasibility Study, the area of active remediation proposed for the
arsenic-impacted soils is based solely on the data collected during the RI and FS; it
does not take into account the data collected by OMC as part of their proposed
parking lot expansion on the southern portion of the site, which was submitted to the
USEPA on May 28, 1998. OMC recommends that the area for arsenic-impacted soil
remediation be reevaluated based on the OMC data.

4. The arsenic remediation zone depicted on Figure 4-1 does not appear to accurately
reflect the arsenic concentrations measured at the site, which are summarized on
Figure 2-7. Considering the target soil concentrations developed using the
representative high exposure scenario (summarized on Table 3-3), the arsenic
remediation zone needs to be expanded in both the north and south directions. In
addition, a small separate area for arsenic remediation needs to be identified west of
the main arsenic remediation zone (around sample SB-26).

5. The PAH remediation zone depicted on Figure 4-1 does not correlate with the 100
mg/kg isopleth line depicted on Figure 2-6. The basis for the PAH remediation zone
needs to be clearly defined; if one or more PAHs are "driving" the remediation zones,
a figure providing those PAH concentrations across the site needs to be provided. In
general, a better explanation of the PAH remediation zones needs to be presented.

6. The PAH remediation zone depicted on Figure 4-1 shows that the southern portion of
the proposed remediation area will extend onto the OMC property immediately north
of Plant 1. The data presented in the RI and FS reports are not sufficient to define the
southern extent of this remediation area. Additional investigation will be necessary to
define the area of PAH remediation. In addition, the remediation in this area will
significantly disrupt OMC traffic and parking on the north side of Plant 1. OMC
requests that the remediation in this area be phased such that a clear and safe traffic
pattern is available at all times and appropriate measures are taken to secure work
areas in order to limit access. OMC will also require that any utilities encountered in
this area be properly supported and/or removed and replaced.

Extent of Groundwater Impacts

1. In Section 2.2.2 of the Feasibility Study, as well as in other sections, the groundwater
flow pattern at the site is described as being east and southeast (towards Lake
Michigan) and west and southwest (toward the harbor). However, based on the
groundwater level data for the site and the associated piezometric head contours
presented in Appendix 2-B of the Feasibility Study, there is clearly a southern
component to the groundwater flow pattern. This southern groundwater flow has
clearly resulted in contaminant movement onto the OMC Plant 1 property south of
the site; in fact, very high concentrations of ammonia and benzene are present in
monitoring wells MW-8 and MW-10, both of which are located near the boundary
between the Waukegan Manufactured Gas and Coke Plant site and OMC property
south of the site.
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OMC makes two specific recommendations regarding this issue. (A) Additional
investigative efforts should be undertaken to better understand the groundwater flow
and contaminant distribution on the southern portion of the site, including assessing
the southern extent of the ammonia and benzene impacts in the deep aquifer. (B)
After completion of the additional investigation, the contaminant fate and transport
modeling presented in the Feasibility Study should be revised to fully evaluate
contaminant movement in the southern direction. We also note that groundwater
impacts beneath the City of Waukegan Water Treatment Plant located south of OMC
may also need to be investigated depending on the results of the additional
investigation south of the site.

2. OMC also believes that additional investigations need to be conducted to address the
area north of the site. During review of data obtained by OMC as part of a UST
closure investigation near the southeast corner of Plant 2, two samples were identified
that indicate contaminants related to the site (arsenic, benzene, etc.) are present within
the deep portion of the aquifer at this location. This suggests that alternate flow
patterns may have occurred, which needs to be evaluated in the FS. A copy of the
relevant data from this investigation is attached.

3. OMC believes that the FS needs to provide a discussion of whether any preferential
flow pathways have affected the migration of contaminants in the subsurface.
Preferential pathways could be established by utility line backfill materials, as well as
utility lines themselves (e.g., contaminant movement through a leaking sewer pipe).
The effectiveness of the proposed groundwater remedial strategy needs to be
evaluated with respect to potential preferential migration pathways. In particular,
OMC has previously raised concerns to USEPA about the potential infiltration of
contaminated groundwater to sewer lines, including the Information Technology
building storm water drain, that drain to Waukegan Harbor. We again have found no
information concerning the investigation of this potentially important pathway to the
Harbor.

Groundwater Remediation

OMC believes that in-situ groundwater remediation technologies were inappropriately
excluded from consideration in the FS. In-situ remediation technologies were excluded
since the aerobic biological treatability study previously performed at the site showed that
groundwater collected from the site monitoring well with the highest concentrations (i.e.,
MW-7D) did not support in-situ bioremediation. However, the treatability study used
groundwater that was considerably more impacted than that present in the beach area as
the basis for determining that the technology was not appropriate. The treatability study
showed that aerobic bioremediation does occur within the site groundwater after
sufficient dilution or mixing takes place (i.e., at lower contaminant concentrations). In
fact, the lower concentrations along the beach transect are evidence of either dilution or
biodegradation and should have been considered in evaluating the area for groundwater
treatment. Furthermore, the beach/lake interface is the point of compliance for the site
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remedial scenarios, so that treatment in this area to acceptable levels will meet the
remedial objectives of containment for Alternatives 2 and 3.

Specifically, OMC believes that two potentially viable technologies were not properly
considered for remediation of the organic contaminants within the site groundwater: (a)
In-Situ Bioremediation, which would involve increasing the oxygen content of the deep
groundwater by the introduction of an oxygen releasing compound or air sparging to
stimulate in-situ aerobic bioremediation; and (b) Biosparing, which would involve use of
vertical groundwater circulation wells (GCWs) within the deep portion of the aquifer to
dilute the contaminant levels, stimulate in-situ aerobic bioremediation and strip volatile
organic compounds. Both of these technologies were apparently excluded because of the
treatability study results, which, as discussed above, we believe were inappropriately
interpreted. OMC recommends that the groundwater remediation approach for the site be
reconsidered, and that the potential use of these technologies be thoroughly evaluated for
use in remediating the site organic contaminants. These technologies would be much less
costly than the proposed groundwater remedial approach, and would help to maximize
the future use/redevelopment of the site, since only minimal above grade structures
would be needed. Additionally, these technologies could be used in tandem - the GCWs
could be used at the highest concentration areas to help dilute the concentrations and
establish acceptable bioremediation conditions, while the oxygen enhancement
technologies could be applied initially at the lower concentration areas (where
concentrations do not inhibit bioremediation) and then subsequently applied at the high
concentration areas after sufficient dilution has occurred.

In conjunction with the use of in-situ bioremediation/biosparging for organic contaminant
remediation, in-situ treatment of arsenic could also be performed. Based on a limited
literature search, we believe that the arsenic impacts can be remediated in-situ using
either precipitation or sorption (see "In-situ Precipitation and Sorption of Arsenic from
Groundwater", 1997 International Containment Technology Conference, Whang, Wusu,
Frampton and Staib).

We also believe that the proposed groundwater remediation plan does not adequately
address the areas south of the site. The remedial action objective (RAO) for the site
groundwater stated in the FS is to "control the off-site migration of contaminant in the
groundwater to surrounding surface water bodies which would result in exceedances of
ARARs for COCs in surrounding surface waters". During the September 1998 surface
water sampling conducted by Barr Engineering, concentrations of both benzene and
ammonia were detected in surface water samples collected south of the site (H-l and H-
2). The source of the benzene and ammonia have not been identified, and these
detections may indicate that the southern migration of contaminants from the site could
be adversely impacting the surrounding surface water bodies. Furthermore, the potential
impacts to the City Water Plant and OMC's Plant 1 site should be evaluated to establish
appropriate site-based remedial objectives.

The impact of the proposed groundwater remediation on users of the public beach, as
well as OMC and Larsen Marine, is not discussed in the FS. The proposed groundwater
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remedy will tie up significant areas of the beach and OMC property; setback zones will
most likely also be required for safety purposes, further disrupting beach users and OMC.
This needs be evaluated in the FS, and, more specifically, needs to be contrasted against
less intrusive in-situ remediation methods.

OMC found no evidence that the FS properly considered or evaluated the various forms
of arsenic which are likely present in the groundwater, the risks posed by arsenic to
human and ecological receptors and arsenic's impact on the proposed groundwater
remedy. A summary of our concerns are provided below:

• There is insufficient discussion in the FS on how the form of arsenic (i.e., pentavalent
or the more toxic trivalent) affects toxicity and mobility, and impacts treatment
options.

• Our review of the FS and risk assessment documents suggests inconsistency as to
whether arsenic poses a risk and therefore could adversely affect receptors. For
instance, arsenic is a constituent of concern for the human health risk assessment, but
not the ecological risk assessment. This issue needs to be clarified.

• Arsenic is not identified as a compound that is "driving" remediation of the
groundwater, but its presence in groundwater has implications for the treatment
options if groundwater is extracted. The FS and aerobic groundwater treatability
study do not address the form of the arsenic in the evaluation and the associated risks
posed by the presence of arsenic. The different solubilities and risks associated with
various forms of arsenic need to be addressed in the FS to ensure that the appropriate
remedial technology is being selected.

OMC also believes that the FS is not clear as to the rationale used to define the
groundwater remediation. Two compounds, phenol and ammonia, were determined to be
present at levels that could discharge to Lake Michigan above the open water quality
standard, and therefore were identified as "drivers" of the remediation. This conclusion
does not appear to be carried through to the development of the remedial action
objectives and screening of the applicable groundwater technologies; this inconsistency
needs to be clarified in the FS. As an example, the use of the arsenic plume to define the
limits of the active groundwater remediation is inconsistent with Section 3.3 of the FS,
where the stated groundwater remedial action objectives are based on prevention of
phenol and ammonia discharges to Lake Michigan at unacceptable levels.

Additional Comments

OMC offers the following additional comments on the FS and Proposed Plan, as well as
the risk assessment completed by CH2M Hill, which forms the basis for remedial action
objectives presented in the FS.

1. Appendix 2-C of the FS presents an analysis of the effect of peninsular groundwater
hydraulics on groundwater flow and chemical distribution. As part of this analysis,
there is an assumption made that aqueous discharges from the site occurred from
1928 until site grading after building demolition in 1972. Given the information
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OMC Comments on Waukegan Manufactured Gas and Coke Plant Site
Feasibility Study and Proposed Plan (cont.)

presented in the "Understanding of Historical Operations" section above, it is clear
that the arsenic discharges at the site would have ended in approximately 1947.
Consequently, the analysis presented in Appendix 2-C needs to be redone to account
for this shortened arsenic discharge period. OMC also questions the use of chloride
as a conservative surrogate for the analysis, since the chloride source areas and
discharge duration have not been identified.

2. Appendix 3-C of the FS presents the process used to calculate the target soil
concentration (TSC) for arsenic for protection of groundwater. A 25-mg/kg value is
calculated as the site-specific TSC. We believe that this value is too restrictive - the
Tier 1 value provided in the Illinois TACO regulations, which is pH dependent,
ranges from 25 to 31 mg/kg for Class I groundwater. The calculated mean pH for the
available surface soil data is 7.8 +/- 1.3; this corresponds to an arsenic cleanup
objective of 31 mg/kg, which would be a more appropriate TSC. This issue needs to
be evaluated in the FS.

3. The remedy proposed under Alternative 3 effectively eliminates the groundwater
ingestion pathway (i.e., the remedy will satisfy all of the criteria for eliminating the
groundwater ingestion exposure route under the Illinois TACO regulations).
Consequently, the soil cleanup objectives for protection of groundwater for arsenic or
any other contaminants of concern do not need be considered when determining
remedial action objectives. We believe that the use of the arsenic soil cleanup
objective for the protection of groundwater as a remedial action objective needs to be
reevaluated in the FS.

4. Within the Proposed Plan and FS, there are several discussions regarding the
contaminants of concern within the site groundwater. The listing of contaminants
vary between discussions - for example, the Executive Summary of the Feasibility
Study states that the impacted groundwater has elevated concentrations of arsenic,
phenols and ammonia, while the Proposed Plan states that the major contaminants of
concern within the groundwater are arsenic, benzene, phenol, thiocyanate and
ammonia. The documents need to be revised to ensure that they are consistent and
clear as to which contaminants within the site groundwater are considered to be a
concern.

5. In Section 3.2.3 of the FS, there is a statement that the soil at the site is not a RCRA
hazardous material. This statement is not correct - one of the waste characterization
samples collected during the RI (sample TT2401) failed the TCLP for benzene (in
addition, it is more appropriate to refer to RCRA hazardous waste, not hazardous
material). This portion of the text needs to be rewritten to reflect all waste
characterization results, and should also discuss the USEPA guidance related to the
management of MGP-related hazardous waste, which is provided as part of the
current administrative record.

6. Appendix 2-D of the FS presents an analysis of the effect of groundwater mixing with
surface water and the potential effects of groundwater discharges on surface water
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OMC Comments on Waukegan Manufactured Gas and Coke Plant Site
Feasibility Study and Proposed Plan (cont.)

quality. However, there is no discussion on how the predicted surface water
concentrations compare to the measured concentrations, and if this comparison
supports the mixing ratios proposed by the model. This discussion should be
included in the FS. Furthermore, there needs to be additional discussions regarding
how these modeled concentrations relate to the groundwater remedial action
objectives.

7. In Appendix 3-A of the FS, there is a statement made that constraints are in place to
prohibit placement of individual water wells, which will eliminate the groundwater
ingestion pathway. Under the Illinois TACO regulations, there are specific
procedures which must be followed to prohibit the use and installation of potable
water wells, including the requirement for the local government to pass an ordinance
that meets specific goals set out by the IEPA. The procedures provided in TACO to
formally eliminate the groundwater ingestion pathway should be discussed in the FS
and incorporated into the Proposed Plan.

8. In Appendix 4-F of the FS, a cost for an HDPE geomembrane is included in the cost
estimate for an asphalt cap. The use of a membrane in conjunction with the asphalt
cap is not discussed in detail with the FS. Given the significant cost of the
membrane, the use of a membrane with the asphalt cap needs to be justified and
discussed in the FS.

9. In Appendix 5-A of the FS, there is a discussion that transportation of PAH-impacted
soils to the Illinois Power facility near St. Louis, MO would be less complicated if
trucks were used as opposed to a barge. The cost estimates presented in the FS
apparently use costs for trucking the soils to Illinois Power. Given the relatively large
volume of soil and the accessibility of water and rail transportation, the cost to
transport the impacted soils via barge or rail should be considered in the FS.

10. As discussed in the "1998 Waukegan Harbor and Lake Michigan Surface Water
Sampling, Waukegan Manufactured Gas and Coke Plant Site" Work Plan, the field
parameters of pH, conductivity, and temperature are to be recorded every 5 minutes
after a stable pumping rate is established. Once three consecutive readings and 30
gallons of water have been purged, the surface water sample may be collected.
Documentation of the field parameter measurements needs to be provided in the FS,
and compliance with the requirements of the Surface Water Sampling Work Plan
needs to be discussed.

11. A spot check of the field parameters associated with the July 7, 1996 groundwater
sampling event indicated that approximately 37% of the monitoring wells had not
stabilized at the time of sampling. The criteria used to verify stabilization is outlined
in the July 1, 1991 "Sampling and Analysis Plan." An explanation needs to be
provided in the FS as to why monitoring wells were not allowed to stabilize in all
cases.

14



OMC Comments on Waukegan Manufactured Gas and Coke Plant Site
Feasibility Study and Proposed Plan (cont.)

12. Groundwater and surface water sampling was conducted by Barr Engineering during
the time period July 15 through 19, 1996 and documented in a sampling report dated
August 9, 1996. A comment in the "Waukegan Sampling Notes" references a soil
sample collected 200 feet east of monitoring well nest MW-13. The soil sample was
obtained by excavating down to the water table and collecting six 8- oz. containers
filled with water saturated soils. In addition, the note states that the samples were
sent to GTI. Based on a review of the procedures in GTI's treatability study, no site
soil samples were specifically identified. These soils do not represent aquifer
conditions in the region of the groundwater impacts. The use of these soils and
associated analyses need to be discussed in the FS.

13. The human health risk assessment was developed using a screening approach to
identify constituents of potential concern (COPCs). The COPCs were selected if the
individual constituent excess cancer risk exceeded 10"6 or that the non-cancer risk
contributed 1 percent of the total risk. The risk assessment then evaluated potential
exposures and risks to constituents exceeding the screening levels. This approach
would be acceptable except that in the FS, the target risk levels for individual
constituents were set at 10"6 or 10"5 and the cumulative risk could exceed the target
level. As a result, the screening procedure in the risk assessment should have been
reviewed to ensure that all of the constituents with screening levels of 10"7 or higher
were considered in developing the soil cleanup levels. Under the Illinois TACO
regulations, the acceptable risk level is 10"6 under Tiers 1 and 2, with some flexibility
for acceptable risk under Tier 3. Following the Illinois regulations, justification for
the higher target risk level should be provided. This was not done in the FS.
Additionally, the Illinois regulations require that the target risk level be met at the
exposure point. This would imply that this would be a cumulative risk rather than the
individual constituent risk. Therefore, the FS should be revised to indicate that the
risks fall within an acceptable risk range that will meet all appropriate ARARs.

14. Groundwater data have been collected since the risk assessment was prepared in
1995. The data used in the risk assessment should be compared with the more recent
data to ensure that conditions at the site are accurately characterized. It is possible
that conditions at the site have improved over time and that the risks identified in the
risk assessment overestimate actual or hypothetical risks at the site. Thus, a
discussion needs to be provided in the FS that documents that the risk assessment
inputs have not changed sufficiently to require recalculating site risks.

15. The FS develops target cleanup levels for three scenarios: reasonable maximum
(RME), central tendency (CTE), and representative high exposure (RHE). In each
case, the exposure assumptions are developed based on a combination of USEPA
default assumptions and professional judgment. The RHE does not appear to be a
scenario that is outlined in either USEPA guidance or Illinois regulations. The RHE
case appears to be the preferred approach for developing cleanup levels in the FS.
The exposure assumptions used in this scenario are a combination of conservative and
realistic assumptions. Because the assumptions are different and the target risk level
greater, the cleanup levels developed for the RHE tend to be higher than those
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Feasibility Study and Proposed Plan (cont.)

corresponding to the other scenarios. The use of the RHE may also result in cleanup
levels exceeding the IEPA acceptable risk level when considering additive effects
from exposure to different constituents (see above). Justification for use of the RHE
and its underlying assumptions needs to be presented in the FS.

16. Arsenic toxicity to wildlife is dependent on its form. The risk assessment indicated
that only 20 percent of the total arsenic at the site was likely present in the inorganic
form. Without presenting information on the source of the arsenic, this conclusion
may be erroneous. Some data were available indicating that arsenic was present
more in the pentavalent form rather than in the more toxic trivalent form. The
possible impacts of arsenic on ecological receptors should be reevaluated in the FS to
more clearly account for arsenic's form in the environment.

17. The risk assessment performed for the site needs to be revised to consider a possible
residential redevelopment (see discussion under "Redevelopment Issues" above).

18. Appendix 3-B of the FS discusses the development of target soil concentrations
protective of human health. Throughout this discussion, there is reference to
"Illinois/IEPA guidance", and a specific statement that the Illinois guidance provides
a cancer target risk value of one excess cancer in one-hundred thousand over
background risk level for the cancer endpoint. The specific Illinois /IEPA guidance
should be referenced (if the TACO regulations are being referenced, these are
regulations, not guidance), and the use of 10~5 excess cancer risk by the State of
Illinois needs to be better substantiated.

19. Appendix 4-A of the Feasibility Study provides a preliminary evaluation of the
effectiveness of the proposed vadose zone soil remediation. Throughout this
discussion, there is reference to 10"4 RHE soil risk levels. However, in Appendix 3-
A, a 10° excess cancer risk appears to be used. This discrepancy needs to be
explained.
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Table d
Grounwater Analytical Summary
Die Cast USTs
OMC Waukegan Plant No. 2

Sample Name
Sample Location
Sample Depth
Sample Date

Parameters

Arsenic (Method 7060)

HYUST-1
UST-1
30 bgs

07/10/97

HYUST-2
TP-2-UST (UST-2)

32 bgs
07/10/97

Arsenic (total)
Arsenic (dissolved)

TPH (Method 801 5M)

TPH (as Gasoline)
TPH (as Diesel Fuel)
TPH (as Oil)

Detected VOCs (Method 8240B)

Benzene
Chloroethane
1,1-Dichloroethane
cis-1 ,2-Dichloroethene
Toluene
Vinyl Chloride

Detected PNAs (Method 8310)

Benzo (a) anthracene (total)
Benzo (a) anthracene (dissolved)
Benzo (b) fluoranthene (total)
Benzo (b) fluoranthene (dissolved
Benzo (a) pyrene (total)
Benzo (a) pyrene (dissolved)
Fluoranthene (total)
Fluoranthene (dissolved)
Fluorene (total)
Fluorene (dissolved)
Phenanthrene (total)
Phenanthrene (dissolved)
Pyrene (total)
Pyrene (disolved)

0.139
0.120

<0,5
<0.5
<0.5

ND
ND
ND
ND
ND
ND

ND
NA
ND
NA
ND
NA
ND
NA
ND
NA
ND
NA
ND
NA

1.34
1.28

<0.5
<0.5
<0.5

0.075
0.015

0.0017
0.0062
0.0021
0.013

0.00098
ND

0.00062
ND

0.00079
ND

0.0058
ND

0.0022
ND

0.0068
ND

0.0039
ND

(mg/L)
(mg/L)

(mg/L)
(mg/L)
(mg/L)

(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)

(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)

bgs - below ground surface
ND - Not Detected above the reporting limit
NA - Not analyzed
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REGARDING WAUKEGAN MANUFACTURED
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DOCUMENTS FROM OMC TO USEPA REGARDING
WAUKEGAN MANUFACTURED GAS & COKE PLANT SITE

THAT WERE NOT INCLUDED IN THE ADMINISTRATIVE RECORD
UPDATE #3 DATED FEBRUARY 19,1999

#

1
2

3

4

5

6

7

8

9

10

11

12

D<tie

8/1/90

10/5/90

2/7/92

2/20/92

8/31/95

9/18/95

2/21/96

3/6/96

3/6/98

3/17/98

3/19/98

5/28/98

Author

D. Jeffrey Baddeley

Glen E. Lenzi

J. Roger Crawford

J. Roger Crawford

Tricia Sutton

J. Roger Crawford

Maribeth Flowers

Lisa Bongiovanni

Lisa Bongiovanni

Marc Willis

Marc Willis

Recipient

Cindy Nolan, USEPA

Cindy Nolan, USEPA

Cindy Nolan, USEPA

Scan Mulroney, USEPA

Lawrence Schmitt, USEPA

Lawrence Schmitt, USEPA

Scan Mulroney, USEPA

Mike Bellot, USEPA

Mike Bellot, USEPA

Mike Bellot, USEPA

Mike Bellot, USEPA

Title/
Description

Waukegan Coke Plant Site

Historical Photo

Coke Plant Site Access

OMC's Response to the Unilateral
Administrative Order Dated
February 13, 1992
Waukegan Manufactured Gas &
Coke Plant Site - Utility Corridor
& Emergency Electrical Cable
Replacement
Waukegan Manufactured Gas &
Coke Plant Site Remedial
Investigation Report Transmittal of
Technical Review Comments
Comprehensive Environmental
Response, Compensation &
Liability Act Information System :
GM COKE PLT
Waukegan Manufactured Gas and
Coke Plant Stie/Waukegan Harbor
Site - Site Identification
OMC Waukegan Plant No. 1
Parking Lot Expansion
Sampling Plan Revision - OMC
Waukegan Plant No. 1 Parking Lot
Expansion
Schedule & Sampling Plan
Revisions - OMC Waukegan Plant
No. 1 Parking Lot Expansion
Data Summary of the Analytical
Results from the Parking Lot
Expansion Soil Sampling



CMC L

1 00 Sea-Hcrse C^ ve
.UTBOARD MARINE CORPORATION Waukegan. nir.ois 6 C G 8 5 - 2 1 9 5

Phono 708 ' 633 -6200
Tsloi 1)25-3391Direct Dial: (708) 689-5431

Telecopier: (708) 689-6241

August 1, 1990

Ms. Cindy Nolan „
U.S. Environmental Protection Agency A'
230 South Dearborn Street v'c e
Chicago, Illinois 60604 cc\j~.

'^L ->Re: Waukagan Coke Plant Site -̂ 7- -

Dear Ms. Nolan:

The purpose of this letter is to advise the U.S. Environmental
Protection Agency of the status of Outboard Marine Corporation with
respect to the "good faith" of fer___fgr__pprfornn ng investigatory
activities for the area known as tfiê Coke Plant Site'! in Waukegan,
Illinois. This area is bounded byHDtrtboard Marine Corporation's
Plant Nos. 1 and 2, and the Waukegan Harbor.

Outboard Marine Corporation has endeavored to assist in the
organization of a response to your demand for an offer to perform
the indicated work. We have met with representatives of the
Agency, General Motors and North Shore Gas Company on several
occasions. Outboard Marine Corporation has cooperated in every way
in facilitating the submission of a good faith offer. Outboard
Marine Corporation has provided extensive documentation to Barr
Engineering, General Motors and North Shore Gas, and reviewed with
these parties and the EPA the status of investigations being
conducted as part of the Waukegan Harbor PCB remedial action.

We understand that General Motors and North Shore Gas Company are
intending to submit a "good faith" offer to the U.S. Environmental
Protection Agency by Wednesday, August 1, 1990. Outboard Marine
Corporation was first provided with a briefing by Barr Engineering
on the technical elements of the proposal on Monday, July 30, 1990.
While we have discussed proposed financial terms of Outboard Marine
Corporation's participation in the proposal being submitted, we are
not privy to its details and have not received a response from
North Shore Gas or General Motors as to whether our counter
proposal for participation will be acceptable.



Ms. Cindy Nolan -2- August 1, 1990

Outboard Marine Corporation, therefore, wishes to preserve its
rights to respond independently to EPA in the event there is not an
acceptable resolution of the good faith proposal or the
participation in that proposal by Outboard Marine Corporation.

We appreciate your cooperation in this matter.

Very truly yours,

D. Jeffrey Baddeley
Associate General Counsel
and Secretary

DJB: jm

cc: Sean Mulroney, Esq.
<s Roger Crawf ord
Jeffrey C. Fort, Esq.



OMC
v FBOARD MARINE CORPORATION

October 5, 1990

Ms. Cindy Nolan
Remedial Project Manager
USEPA
Region V
Office of Superfund - MC5H511
230 South Dearborn
Chicago, IL 60604

Dear Cindy:

Enclosed, please find a photocopy of the postcard that we
had discussed in our October 3, 1990 telephone conversation

The original photograph is available for viewing at the
Waukegan Historical Society.

Sincerely,

OUTBOARD MARINE CORPORATION

Glen E~7 Lenzi
Environmental Specialist

GEL/is
Encl.
CC: Scott Moyer

Tim Harrington





OMC

February 7, 1992

Ms. Cindy J. Nolan
Remedia l Project Manager
Uni ted States Env i ronmen ta l

Protection Agency
Region 5
77 West Jackson Boulevard
Chicago, I l l ino is 60604-3590

RE: Coke Plant Site Access

Dear Cindy:

This letter is w r i t t e n in response to your let ter , dated
February 4, 1992, ordering Outboard Marine Corporation ("OMC")
to provide f u l l and unequivocal access to the Waukegan
Manufac tu red Gas and Coke Plant Site ("Coke Plant Site") for
both the United States Environmental Protection Agency
("USEPA") and the Nor th Shore Gas Company ( "Nor th Shore Gas" )
by 12:00 noon on Friday, February 7, 1992, or face a USEPA
order compelling access. Your letter raises a number of issues
which meri t a response and requires the recitation of some
historical background on this ma t t e r .

Firs t , implicit in your letter is the suggestion that
somehow OMC is ultimately responsible for North Shore Gas1

current f a i l u r e to secure access to the Ccke Plant Site. Such
an implication is entirely erroneous. In fact , OMC has
consistently stated its intention to allow North Shore Gas
access to the Site. It was North Shore Gas that took almost a
fu l l year to respond to CMC's executed access agreement. It
was also North Shore Gas that had a USEPA approved work plan in
November of 1991 requiring commencement of site activities on
January 6, 1992, yet came to OMC for the first time on
January 2, 1992 to discuss significant outstanding issues
regarding access to the Coke Plant Site. It is for these
reasons we are discussing access at this seemingly late date.

RECEIVED

FEB i 2 1392
OMC ENVIRQNMENTA.

CONTROL DF.PT



Ms. Cindy J. Nolan
February 7, 1992
Page 2

OMC, from the beginning, has displayed nothing but a
complete willingness to cooperate in and expedite the
resolution of this matter. Neither USEPA nor OMC expected to
uncover contamination at the Coke Plant Site. Nonetheless,
upon discovery and despite the clear link of the identified
contaminants to former coking operations conducted by past
owners of the parcel, OMC, at great expense, diligently
proceeded with additional soil sampling and analysis to
determine the nature and extent of contamination in an effort
tc continue progress on work under the Waukegan Harbor Site
cleanup ("Harbor cleanup").

Subsequently, USEPA identified OMC, North Shore Gas and
General Motors Corp. ("GM") as potentially responsible parties
("PRPs") at the newly designated Coke Plant Site and requested
the submittal of a "good faith" proposal to conduct a remedial
investigation/feasibility study ("RI/FS") at the Site. OMC
attempted to participate in the development of the good faith
proposal despite having conducted no manufacturing operations
at the Site and despite the fact that the identified
contaminants in no way were related to OMC's manufacturing
operations at its Waukegan facility. OMC provided North Shore
Gas and its consultant with all documents generated during its
independent analysis of the contamination identified at the
Coke Plant Site and information concerning the status of the
Harbor cleanup. North Shore Gas, however, failed to
reciprocally cooperate and, in fact, provided OMC with only
scant details of the technical elements of the good faith
proposal prior to the deadline for submission to USEPA.

Ultimately, OMC offered to participate in the RI/FS
proposal and to allow full and complete access to the Coke
Plant Site for the purpose of carrying out all necessary
activities to accomplish the RI/FS. North Shore Gas and GM
rejected OMC's offer of assistance, thereby creating an
obligation to procure a site access agreement from OMC.
Subsequently, North Shore Gas independently entered into an
Administrative Order on Consent ("AOC") to conduct the RI/FS at
the Coke Plant Site.

After entry of the AOC, North Shore Gas requested access to
the Coke Plant Site, and OMC responded in a letter to counsel
to North Shore Gas, dated September 10, 1990, by D. Jeffrey
Baddeley, Associate General Counsel and Secretary of OMC. That
letter reiterated OMC's request originally made by OMC's
outside counsel, Richard Kissel, for a proposed written access
agreement from North Shore Gas.



Ms. Cindy J. Nolan
February 7, 1992
Page 3

On January 29, 1991, almost five full months after its
original request for a written agreement, OMC received North
Shore Gas' first draft of an agreement for access to the Coke
Plant Site. In order to expedite matters, on February 18,
1991, OMC submitted to North Shore Gas an executed copy of a
revised access agreement for North Shore Gas' approval.
Despite receiving no written response to the executed
agreement, OMC continued to accommodate North Shore Gas'
efforts at developing an RI/FS work plan, allowing North Shore
Gas and its consultant access to the Coke Plant Site on May 31,
1991 for the purpose of conducting a site inspection.

OMC received no written response to the February 18, 1991
executed agreement until January 2nd of this year, almost
eleven mojltJtlS from receipt by North Shore Gas of OMC' s executed
draft and a year and a half after North Shore Gas' obligation
to secure access arose. In November of 1991, USEPA approved
the RI/FS work plan which required North Shore Gas to begin
site work on January 6, 1992. The January 2nd letter
transmitting North Shore Gas' response to OMC's outstanding
agreement requested that a meeting be held the very next day to
discuss the matter. While schedules prevented a January 3,
1992 meeting, OMC did meet with North Shore Gas on the next
business day, January 6, 1992, to discuss the matter.

At the January 6th meeting, OMC was informed for the first
time that North Shore Gas had submitted and USEPA had approved
the RI/FS work plan for the Coke Plant Site. The work plan
provided that the RI/FS would be conducted over a two-year
period and include two phases of soil and groundwater
investigations at the Coke Plant Site. Technical documents,
including the Field Sampling Plan and the Health and Safety
Plan, identifying the breadth and exact location of these
sampling efforts, were not made available to OMC at the
January 6th meeting and were not received until January 13,
1992, and then only after a request from OMC.

Since that meeting, OMC has again devoted significant time
and resources not only to reviewing the substantial work plan
documents, but also to negotiating with North Shore Gas
regarding conditions of access. As it stands now, OMC and
North Shore Gas have reached an agreement on all but a few
critical outstanding issues. Your suggestion that the presence
of "few physical constraints" at the Site should not require so
much effort in securing access greatly oversimplifies the
issues involved and ignores the complexities associated with
the commencement of independent Superfund cleanups on one
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p a r c e l of p roper ty as w e l l as the problems a l r e a d y encountered
d u r i n g t he H a r b o r c l e a n u p .

F i r s t and f o r e m o s t , the commencement of w o r k at the Coke
P l a n t Site w i l l in e f f e c t r e su l t in two Supe r fund si te
r e m e d i a t i o n s being conducted on one parcel of land . Such a
s i t u a t i o n is unprecedented. It would be i r responsible for OMC
not to ensure that the presence of N o r t h Shore Gas on CMC's
prope r ty does not i n t e r f e r e w i t h remedial act ivi t ies conducted
under a Consent Decree which mandates adherence to prescribed
t ime schedules and exposes OMC to po ten t ia l penalt ies for
f a i l u r e to comply wi th such schedules.

In addi t ion , as you are well aware , remedial activit ies at
the Waukegan Harbor Site have entered an extremely cr i t ical
stage. The dredging and t reatment of ha rbor sediments is in
f u l l swing. Any in te r fe rence w i th or i n t e r r u p t i o n of these
opera t ions for any length of time w i l l severely compromise the
Waukegan H a r b o r T r u s t ' s ab i l i t y to adhere to the existing
schedules and also result in subs tan t i a l addi t ional costs to
OMC. This m a t t e r is not a hypothetical s i tua t ion inasmuch as
OMC has already been forced into disputes w i th the Waukegan
H a r b o r Trust and its contractor for addi t ional costs associated
wi th pr ior delays in work schedules. Any access provided to
the Site must include reasonable measures to prevent
in ter ference and avoid these consequences.

Second, as you are also aware, the Occupational Safety and
Heal th Adminis t ra t ion ("OSHA") has recently issued citations to
OMC and others at the Waukegan Harbor Site for f a i lu re to
comply wi th certain t ra in ing , personal protection,
decontamination and site security measures. These citations
involve Site activities which were ac tual ly conducted in
compliance wi th USEPA's approved Health and Safety Plan. More
important ly , OMC was cited by OSHA, in its capacity as owner of
the property, for the alleged fa i lu re of subcontractors present
on-site in furtherance of the Harbor cleanup to comply with
their OSHA obligations.

OHSA has yet to provide OMC with a f i n a l response regarding
what activities, if any, being conducted in and around the
Waukegan Harbor Site must conform to increased OSHA
regulat ions. Any licensee entering OMC's property would
consequently expose OMC to addi t ional ci tat ions. Until this
issue is resolved or un t i l OSHA approves the on-site activities
of licensees, including North Shore Gas , OMC cannot allow
access.
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Finally, the Coke Plant Site, as presently defined,
includes within its boundaries CMC's Data Processing Center
serving the Company's world wide operations. The importance of
Lhese operations to the Company cannot be overstated. As such,
due care must be taken to protect the sensitive computer
operations from harmful interferences which may result from
intrusive remedial activities conducted in proximity to these
operations. Again, OMC is entitled to and must insist upon
assurances that these operations and other operations of OMC
necessary at the Site will not be adversely impacted by site
activities. Further, it has also been noted that OMC is in the
process of conveying a portion of its property which falls
within the confines of the Coke Plant Site to Larsen Marine
Services. Obviously, OMC has no authority to allow access to
that portion of the Site subject to the conveyance.

In sum, at every stage of the proceedings, OMC has acted
reasonably and in good faith to accommodate USEPA's recent
urgings and provide North Shore Gas with appropriate access to
the Coke Plant Site. When North Shore Gas rejected CMC's good
faith offer back in September of 1990, it knew that executing
an access agreement with OMC was necessary. North Shore Gas
also knew in November of 1991 that it was obligated to commence
on-site activities on January 6, 1992. It failed to take the
necessary steps to secure such access. Instead, North Shore
Gas waited until two business days before its January 6th
deadline to begin serious negotiations to obtain access. Even
then, OMC was not provided with the critical technical
documents detailing the nature and extent of North Shore Gas'
proposed on-site activities until January 13, 1992. Two weeks
have passed and now USEPA is threatening OMC with orders to
compel access.

Notwithstanding these facts, OMC will continue to devote,
as you urge, immediate attention to this matter. OMC continues
to work with North Shore Gas on the outstanding issues which
remain and is hopeful that a resolution of North Shore Gas'
access to the Coke Plant Site can be achieved. OMC does have
serious reservations regarding its ability to resolve the OSHA
issues without the assistance and intervention of USEPA.
Contrary to your assertions in our January 30, 1992 meeting
that USEPA has full and exclusive health and safety plan
approval authority at a National Priorities List site, I was
recently advised that the Army Corps of Engineers is attempting
to verbally modify the Waukegan Harbor Site Health and Safety
Plan and are required to ultimately report to OSHA other
parties' adherence to the verbally revised plan.
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I was forewarned of USEPA's verbally aggressive posture
against OMC in this matter. Nevertheless, I am surprised that
USEPA's efforts have apparently been focused more on OMC than
North Shore Gas. OMC, however, is not at fault here and has
been neither dilatory nor unreasonable in its insistence upon
imposing certain conditions upon access to the Coke Plant
Site. If any blame is to be meted out here, it must fall
solely and squarely on North Shore Gas.

If you have any comments or would like to discuss the
status of this matter in greater detail, please call me.

Very truly yours,

J. Roger Crawford
Corporate Director,
Environmental Affairs

JRC/lbm

cc: Russell B. Selman, Esq.
Sean Mulroney, Esq.
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CMC
100 S'.M Morse Drive

OUTBOARD MARINE CORPORATION Waukrg.m lll,r( !,s 6008;
Phone; 708 689 6200
Toiox 025 3891

February 20, 1992

Sean Mulroney
Assistant Regional Counsel
United States Environmental Protection Agency
Region 5
77 West Jackson Boulevard
Chicago, Illinois 60604-3590

Dear Mr. Mulroney:

This letter is written as CMC's response to the Unilateral
Administrative Order (the "Order"), dated February 13, 1992,
issued by USEPA pursuant to Section 104(e)(5) of the
Comprehensive Environmental Response, Compensation and
Liability Act of 1980, as amended, ("CERCLA"), compelling
access to the Waukegan Manufactured Gas and Coke Plant Site
("Coke Plant Site") for USEPA, including its designated
representative, the North Shore Gas Company and its
contractors, for the purpose of implementing a work plan
identified in the Order. It is OMC's intent, as further
provided in the letter, to permit the access to the Coke Plant
Site requested by USEPA for itself and its designated
representatives.

By allowing the access requested in the Order, OMC does not
admit any of the Findings of Fact and Determinations of Law
contained in the Order. Indeed, OMC specifically objects to
the following findings and determinations made by USEPA in the
Order:

1. OMC restates its objection to USEPA's definition of
the Coke Plant Site. Under USEPA's characterization of the
Coke Plant Site, as provided at Paragraph C of the Findings of
Fact, OMC's manufacturing Plant No. 1 ?nd the City of Waukegan
Waterworks may be inappropriately included within the
boundaries of the Coke Plant Site.
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2. OMC disputes the allegation set forth at Paragraph E
of the Findings of Fact that its acquisition of the Coke Plant
Site in 1971 and subsequent dismantling of the plant structures
by OMC resulted in the disposal of "some waste material
on-site." Any responsibility for contamination at the Coke
Plant Site can only be attributed to North Shore Gas, the
Ger.eral Motors Corporation and other owners and operators of
the Site.

3. Paragraph N of the Findings of Fact states that OMC,
in its last draft of the license agreement being negotiated
between OMC and North Shore Gas, introduced "inappropriate
limitations on USEPA's authority" thereby effectively denying
USEPA access to the Coke Plant Site. OMC disagrees with this
characterization by USEPA. In negotiating acceptable terms to
allow USEPA's representatives access to and use of the Site,
OMC has attempted to create a mechanism for its participation
in consideration of the appropriate methods for effectuating
USEPA's remedial activities. OMC has sought to participate in
this process in an effort to protect its critical operations
being conducted at the Site from USEPA interference and
damage. OMC, however, has never attempted to limit in any way
USEPA's ability or authority to conduct activities at the Coke
Plant Site authorized under Section 104(e) of CERCLA.

OMC has also proposed in its most recent draft license
agreement a method for resolving conflicts arising as a result
of the commencement of Superfund remedial activities at the
Coke Plant Site and the Waukegan Harbor Site. The proposed
language does not limit USEPA's authority at these Superfund
sites, but, in fact, attempts to empower USEPA with ultimate
authority for the resolution of all of these potential
conflicts.

4. OMC is without any authority to comply with
Paragraph F of the Order concerning the limitations on
conveyance of property interests located within the Coke Plant
Site. Currently, OMC is in the process of satisfying an
outstanding obligation to convey to Larsen Marine Services,
Inc. ("Larsen") a portion of the Coke Plant Site. This
obligation arose as part of a Settlement Agreement executed by
OMC and Larsen in February of 1991 in furtherance of remedial
activities being conducted at the Waukegan Harbor Site under a
Consent Decree signed by the USEPA. OMC, therefore, has no
legal authority to impose any subsequent conditions on this
conveyance.
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Notwithstanding these objections and CMC's general
reservation of rights, OMC will allow access to USEPA, its
designated representative North Shore Gas and its contractors,
to the Coke Plant Site for the purpose of implementing the work
plan referred to in the Order as follows:

1. Access to the Coke Plant Site will be
provided for the sole purpose of
conducting all activities necessary to
implement site work under the Statement
of Work For Conducting a Remedial
Investigation and Feasibility Study at
the Waukegan Manufactured Gas & Coke
Plant Site ("Work Plan").

2. USEPA agrees not to proceed or allow
its designated representatives to
proceed with the Work Plan activities
to the extent that any conflict arises
between any Occupational Safety and
Health Administration ("OSHA")
determination that may trigger
subsequent OSHA requirements for OMC,
the Waukegan Harbor Trust, Larsen or
North Shore Gas and the USEPA approved
Work Plan.

3. OMC agrees to continue to use due
diligence and its best efforts to
satisfactorily resolve all of OSHA's
concerns with respect to conflicts that
arise with OMC operations as a result
of any OSHA determinations.

4. Prior to the commencement of site work
under the Work Plan, USEPA shall
deliver to North Shore Gas and OMC a
letter setting forth procedures for the
coordination of activities at the Coke
Plant Site and the Waukegan Harbor Site.

5. In addition, USEPA, North Shore Gas and
OMC shall use their best efforts to
resolve any other conflicts in site
activities and the operations of OMC in
and around the Coke Plant Site to the
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satisfaction and accommodation of all
of the parties. If the parties fail to
resolve these conflicts, such disputes
shall be presented to USEPA's Project
Manager(s) designated at the Coke Plant
Site for final resolution.

6. By allowing the access requested in the
Order, OMC does not waive any of its
rights and defenses available under any
legal authority to challenge any
actions of USEPA and its
representatives at the Coke Plant Site,
nor does OMC limit or waive any
potential rights or actions for
compensation or restitution pursuant to
any remedy in law or equity.

By receipt of this letter,
comply with USEPA's Unilateral
forth in this letter.

USEPA acknowledges that OMC will
Administrative Order as set

OUTBOARD MARINE CORPORATION

Director, Environmental {Zbntrol
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OMC
100 Sea-Horse Drive

UTBOARD MARINE CORPORATION Waukegan. Illinois 60085-2195
Phone 708/689-6200

3! August 1995

Mr. Lawrence Schmitt
Remedial Project Manager
U.S. Environmental Protection Agency-
77 \V. Jackson Boulevard HSRL-6J
Chicago, !L 60604-3590

RE: Waukegan Manufactured Gas & Coke Plant Site
Uti l i ty Corridor & Emergency Electrical Cable Replacement

Dear Larry.

As a follow-up to our telephone conversation on August 28, 1995,1 am providing additional details
on OMC's urgent need to proceed with the replacement of a high voltage underground cable which
is located in an existing uti l i ty corridor along the eastern edge of the former Coke Plant property.
The electric cable, installed without conduit in the early 1970's, provides power to OMC's world-
wide Data Processing Center, Environmental Affairs building, and the Plant # 1 manufacturing
facility. The cable has failed twice in the past two months and OMC has been advised by its
contractors that the line must be replaced in order to insure maintenance of this vital service. Our
Plant Engineering Department wants to proceed with the work on or about September 11, 1995.
The project is expected to be completed in about four weeks.

As we initially discussed, OMC's engineers had requested to relocate the line to the west of the Data
Processing building in order to avoid installation complications related to other uti l i t ies located in
the vicinity of the existing cable. After further consideration, however, OMC has decided that the
additional costs associated with installing the replacement electrical service adjacent to its existing
location are necessary to avoid the highly contaminated former coke plant manufacturing and
processing areas.

Following our discussion today, I inquired into the possibility of rerouting the electric service
further east, off OMC property outside and to the east of the existing utility corridor. I was advised
that conflicts would arise with the City of Waukegan sewer and water utilities that are located in or
adjacent to Sea-Horse Drive. Based on review of data in the site Remedial Investigation report,
these areas are also likely to contain low-level contaminants similar to the existing on site utility
corridor and would not avoid the need to provide service across the property to the existing OMC
buildings. In addition, the routing now proposed is adjacent to and predominantly east of the
sanitary sewer force main which USEPA previously approved for construction in the Waukegan
Harbor project.



Enclosed is a drawing which shows the proposed location of the utility lines and an example section
through the trench. The trench would be excavated to about 36 to 48 inches deep, which is at or
above the groundwater table. Three five-inch diameter PVC conduits will be placed into the trench.
The two additional conduits will be used for the future replacement of existing telephone cables
which are also located in the u t i l i t y corridor.

OMC is providing a'copy of the 'Project Health and Safety Plan' prepared by Bart Engineering for
the RI and the relevant Rf data tables to the project contractors to alert them to the safety
considerations. In addition, the contractors are to provide documentation of their employees'
qualifications under OSHA 1910.120. I will provide you copies of what OMC receives.

Note that I spoke with Jerry Picha of North Shore Gas briefly yesterday on this matter and, by copy
of this letter, OMC is also notifying North Shore Gas of the work. OMC requests US EPA's input
on this project as soon as possible due to the urgency of the electric power problem. If you have any
questions, please feel free to call me at 708/689-5228

Sincerely,

Tricia Sutton
Senior Environmental Specialist

enclosure ^mk,9 ,f,

c: Steve Armstrong, North Shore Gas
Patrick Doyle, North Shore Gas (w/out encl.)
Roger Crawford, OMC (w/out encl.)
Maribeth Flowers, OMC (w/out encl.)
Richard Kissel, Gardner, Carton, & Douglass



OMC
100 Sea-Horse Drive

UTBOARD MARINE CORPORATION Waukegan Illinois 60085-2195
Phone 708 689-6200

18 September 1995

Mr. Lawrence Schmitt
Remedial Project Manager
U.S. Environmental Protection Agency
77 Vv. Jackson Boulevard HSRL-6J
Chicago, IL 60604-3590

RE: Waukegan Manufactured Gas & Coke Plant Site
Remedial Investigation Report
Transmittal of Technical Review Comments

Dear Mr. Schmitt:

Enclosed are technical review comments which address the Waukegan Manufactured Gas &
Coke Plant Site Remedial Investigation Report dated February, 1995. The technical review
was performed by representatives of Ann Arbor Technical Services Inc. (ATS), Residuals
Management Technology, Inc. (RMT) and the OMC Environmental Affairs Department. Earlier
th is summer we met with representatives of the North Shore Gas Company and General Motors
and attempted to begin a dialogue concerning our ini t ia l review of the Report; however, our
ini t ia l review offer was rejected by the other parties.

Based on our current understanding of the information presented in the Report, we believe that
critical deficiencies and/or uncertainties exist. First, the nature and extent of the site
contamination has not been adequately defined. The available data suggest that there is an on-
going contaminant release from source areas in the site. Second, we believe that additional work
needs to undertaken to better establish the routes of human and environmental exposure
associated with the site. It is extremely important that the deficiencies and uncertainties be
addressed before the risk assessment work is completed, otherwise, the information base is likely
to be insufficient to identify and assess potential remedial options for the site.

After you have completed your review of our comments, we would welcome the opportunity to
meet with you and the other parties at interest. Please contact me at 708/689-5219 or Tricia
Sutton at 708/689-5228 if you have any questions concertning the comments or wish to schedule
a meeting.



Sincerely,

J. Roger Crawford, P.E.
Director, Environmental Affairs

cc: Steve Armstrong, North Shore Gas
D. Jeffrey Baddeley, OMC
Patrick Doyle, North Shore Gas
Maribeth Flowers, OMC
Richard Kissel, Gardner, Carton, & Douglass
James R. Langseth, Barr Engineering
Jerome I. Maynard, Dykema Gossett
Russell B. Selman, Katten, Muchin & Zavis
Phillip B. Simon, ATS
Tricia Sutton, OMC

u/cottl) .iff



Page 1

TECHNICAL REVIEW COMMENTS
submitted by: Outboard Marine Corporation

September 18, 1995

concerning the
REMEDIAL INVESTIGATION REPORT:

Waukcgan Manufactured Gas and Coke Plant (WCP) Site
Waukegan, Illinois

Prepared for: North Shore Gas Company by Barr Engineering Company
February 1995

OMC is submitting technical comments based on a detailed review of the Remedial Investigation (RI) Report for
the Waukegan Manufactured Gas and Coke Plant (WCP) Site for USEPA's consideration in completing the
RI/FS for the site. Although there is not a formal public comment period underway at this time, OMC believes
the concerns discussed are relevant to successful completion of the RI/FS and proper selection of a remedial
action for the site. Therefore, it is appropriate to provide USEPA and the parties conducting the RI the
opportunity to address the concerns in upcoming phases of work prior to remedy selection.

The WCP RI Report presents a large volume of site assessment data; however, it presents surprisingly little
detailed evaluation of that data with respect to the extent, sources, fate, and environmental impact of the
extensive contamination identified. The Report presents little detail on coking and wood treating operations and
no more than a brief discussion of waste types potentially associated with these site operations (Sec. 2.1.4).
Furthermore, it neglects to relate the constituents and patterns of contamination present at the site to the
substantial historical manufacturing operations.

OMC takes strong exception to many statements that misrepresent OMC's role on site and speculate upon the
source of the site contaminants. OMC's activities at the WCP site have been very limited compared to the key
industrial operations which are directly associated with the contamination found at the site. There is also a
disproportionate amount of detail on the Waukegan Harbor Superfund Remedial Action which is not related to
the contamination identified at or the history of the WCP site. While some of this emphasis may be due to
limited information available regarding historical activities, it is inconsistent for such an investigation to
elaborate on minimal on site and unrelated nearby activities while practically ignoring the impact of the primary
historical industrial operations. At this time, OMC chooses to focus its comments on technical limitations of the
studv, rather than elaborate on such statements found throughout the RI.

OMC Technical Review Comments



Page 2

The follcnving sections present specific concerns on the adequacy of the collection and interpretation of the data
gathered during the RI that arc critical to making appropriate remedial decisions for the site, including:

inadequate identification of the nature of contamination;
incomplete characterization of certain physical site features;
inadequate evaluation of existing residual waste sources, the potential for continued release, and pathways
for migration of site contaminants;
incomplete definition of the extent of contamination; and
implications of transport and migration of site contaminants to Waukegan Harbor and Lake Michigan.

OMC is providing comments to foster communication between the involved parties and facilitate the decision-
making process and requests the comments be given consideration at this time.

I. NATURE OF CONTAMINATION

The study did not adequately identify the suite of site contaminants (Sec. 6.0). Although "key parameters"
related to site contamination were investigated, no attempt was made to characterize the complex mixtures of
inorganic and organic chemicals that would have resulted from the manufacturing operations of the North Shore
Coke and Chemical Company. Without such characterization, it is not reasonable to conclude that the "key
parameters" used in the RI are appropriate indicators of the extent and magnitude of contamination at the site.

A list of "potential chemicals of concern" (Sec. 4.0, pg. 35) was developed before commencing remedial
investigation activities at the site, largely on the basis of information in the literature concerning coking and
wood treating processes. The initial phase of the RJ employed standard USEPA testing methods to measure the
concentration, if any, of standard target compounds in groundwater and soils. A subsequent, shorter list of "key
parameters" (Table 6.1.1) was assembled to evaluate impact at the site. This shorter list was compiled by
selecting only those compounds that were both standard USEPA target compounds and that had been found at
the site during the initial phase of the remedial investigation (Appendix 6-A, pg. 6-A-l). A limited number of
"site specific compounds" were added to the target compound list (e.g. ammonia and thiocyanate) based on the
likelihood of finding these compounds as waste constituents of coking operations (Appendix 6-A, pg. 6-A-4).

Other "site specific" parameters were added to this list because they had been identified by previous
investigators as being contaminants of interest in and around Waukegan Harbor (Sec. 4.0, pg. 38, para. 1). For
example, PCB 1248 is carried through the RJ as a key parameter to characterize the extent of soil, groundwater,
and surface water contamination in the vicinity of the site (as listed in Table 6.1-1). PCB 1248, however, was
detected in only a limited number of samples, with all detections at relatively low levels. Section 6.1 states that
"PCBs were added to the key parameter list because of their association with on site operations..."; however, the
report later concludes in Section 7.2 that "It is reasonable to conclude from the soil and groundwater sampling

OMC Technical Review Comments
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that PCBs are not widespread at the WCP site." While it may have been appropriate to screen die site for PCBs
ini t ia l ly , the inclusion of PCBs as a key parameter is not consistent with the treatment of similar contaminants
that have only limited occurrence at the site.

As the study progressed from field investigation to data evaluation and analysis, the list of chemicals of concern
was narrowed further, culminating in the identification of arsenic, cyanide, BTEX aromatics, polj-nuclear
aromatics and phenols as being key site contaminants. While this approach is adequate for demonstrating the
presence of impact from a contaminant source known to contain the indicator paramcter(s), it is not adequate for
determining the extent of impact from a contaminant source of unknown composition. The absence of these "key
contaminants" at a given location on site is not, by itself, enough to assure that contamination is not present. It
is first necessary to establish that those selected "key contaminants" correlate with all other environmentally
significant contaminants present at the site, both in the source materials and in materials which have been
contaminated with residues from the source materials (hereafter called "impact residues"). To utilize a shorter
list of "key contaminants" as indicators, it is further necessary to establish that the selected contaminants will be
representative of the overall occurrence and migration of the site's contaminant suite. The most comprehensive
approach is to identify the composition of the waste constituents in the source areas, using special analytical
services if necessary' (e.g. USEPA CLP "Level V" Special Analytical Services), and compare this composition to
the composition of impact residues to establish which of the waste constituents can best serve as indicators of
impact.

The Report acknowledges that the site had a long history (1927-1941) of producing chemicals, as the North
Shore Coke and Chemical Company (Sec. 2.1.3.3, pg. 8). The Report also acknowledges that in addition to
specific inorganic chemicals (sulfur, sulfate, ammonia), and specific organic chemicals (naphthalene), the
company produced complex organic mixtures like creosote and coal tars, which arc composed of l i terally
hundreds of individual organic compounds (Sec. 2.1.4, pg. 12). No attempt was apparently made, however, to
identify the specific composition of these mixtures as they occur on site in waste deposits and impact residues.
No consideration was given to classes of compounds other than hydrocarbons (e.g. pyrolytic oxygenates such as
aldehydes and ketones), in selecting "key compounds". Many of these organics surely would have shoun up as
non-target "unknown" peaks in the mass chromatograms for USEPA organic screening analyses. At sites with
residues from chemical operations, such unknowns often constitute a much greater percentage of the waste
residue than do the standard target compounds, yet the report docs not address them at all.

The Report docs not adequately address the issue of the primary historic source areas and the release of historic
process wastes. Conversely, the Report contains an abundance of speculation regarding the potential impact of
the relatively limited activities OMC undertook on the site. A "typical" process flow chart is presented in Figure
2.1-3, showing the numerous elements of product generation and recovery in a manufactured gas/coke plant.
While this diagram appears to be relevant to the WCP, and provides useful information on the raw materials
used and the products generated, it is incomplete - particularly with respect to probable waste streams. The only
waste product referenced in the process diagram is ash from the gas producer and boiler house. In addition,
while it is apparent from this figure that water was used to generate steam, the diagram docs not reflect the fact
tha t substantially more water was probably used in the coke quenching portion of the operation. The coke
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quenching process is shown in this figure, as well as on the historic facility layout (Fig. 2.1-2). While ponds and
transitc piping are also shown, the Report does not discuss the use of those hydraulic structures, nor mention the
wastcwater which was almost certainly discharged into them. Based on the nature of the coking and chemical
processes, the wastewater would consist of aqueous wastes which were highly concentrated with residual
chemicals that were not economically valuable. Such a complex, concentrated mixture would be much more
dense that the groundwater and surface water at the site. This high density would complicate the mixing patterns
at the site and create density or gravity driven gradients in addition to typical groundwater transport (through
advcction, dispersion, diffusion).

Given the probability that a major amount of the groundwater contamination at the site resulted from the flow of
high-solute, high-density aqueous process streams, documenting the role of discharge structures would seem to
be essential in understanding the contamination of the site. A more thorough analysis of the manufacturing
processes, the probable waste streams that would have resulted, and the fate of those waste streams, would yield
a much better understanding of the nature of the contaminants, the vectors of transport, and the impact on the
various environmental receptors.

II. PHYSICAL SITE FEATURES

Lateral and Vertical Extent of Hydrogcologic Units Under Wankegan Hnrbor and Lake Michigan

The study failed to define how and where both the sand aquifer and clay till intersect Lake Michigan and
Waukcgan Harbor. Defining these stratigraphic relationships is important because it appears that contaminants
at this site migrate as a function of both groundwater flow and density or gravity driven flow as discussed above
under Heading I. However, the geology section (Sec. 5.1) does not extend cross sections of the unconfined
aquifer materials out into Lake Michigan and Waukegan Harbor. Basically, the data are limited to the land
surface of the peninsula that hosts the WCP site only, and show a sand aquifer that rests on a confining clay till
unit with an irregular subcrop surface clipping gently to the east under Lake Michigan and to the south under
OMC Plant #1 (Sec. 5.1 and Figure 5.1-5.). The sand unit likely pinches out under Lake Michigan as the lake
bottom elevation declines, which would mean that the underlying clay till comes in direct contact with the lake
bottom some distance out from the shoreline. It is also unknown how the spatial characteristics of the clay till
vary under the Lake and the Harbor; for example, whether the clay ti l l unit changes in terms of its dip with
distance away from the peninsula. This geologic feature is potentially important to understanding contaminant
migration.

In addition, the logs for boreholes drilled on the public beach (Appendix 4-A, Soil Boring Logs SB-12D, SB-
130 and SB-14D) reveal gray, dark gray and black zones with substantial organic vapor content. In some cases,
there was sufficient organic vapor for the drillers to note "coal tar and phenolic odors". In one case (SB-12D),
the gravel directly above the clay till was visibly black with contamination. It is possible that these sediments (as
well as those that exist at an undefined distance further away from these boreholes and possibly a greater
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distance out under Lake Michigan) act as continued sources of groundwater and, ultimately, surface water
contamination. The stratigraphic hydrologic connections of the aquifer to the Lake and the Harbor therefore are
important to defining migration pathways for the site and the risks these pathways pose.

A review of available literature should supply some information on this off-shore connection. Adding more
extensive literature discussion of regional geology and hydrogcology on this issue to the RJ report (Sec. 2.2.5)
will help resolve concerns over this critical physical feature and the migration pathways. In addjtion,
investigations that will be necessary to define the lateral extent of contamination (sec Heading IV below) can
also serve to help define the spatial relationships of these deposits.

Stratigraphic Variations Under the WCP Sitg

The investigation (Geology, Sec. 5.1) did not adequately delineate the extent of relatively shallow fine-grained
deposits associated with former on site lagoons. Such fine-grained materials may control migration of
contaminants away from the former lagoons. Fine-grained materials encountered in various borehole geologic
logs (Appendix 4-A) and as described on-trcnch logs (Appendix 4-D) as "Industrial Pond Deposits" were not
discussed in the Report. These subsurface deposits are important in terms of delineating the vertical and lateral
extent of remaining source materials. The spatial relationships of these source-related subsurface deposits
should be investigated further by means of geophysical survey techniques and additional sampling. Data
obtained should be rendered in three dimensions in order to facilitate review and implementation of potential
remedial actions.

Although the report utilizes borehole data to contour the surface of this clay unit, the irregularities that
contouring brings to light indicate that a more detailed understanding of that clay surface is necessary in order to
fully evaluate the extent, fate, and transport of subsurface contaminants, especially dense aqueous and non-
aqueous plumes. The report should have identified non-intrusive investigations needed to delineate site features
in a recommendations section. A seismic refraction survey could be used to adequately characterize that portion
of the clay surface that exists under the peninsula.

Groundwater Flow Systems

The study does not define the distance that groundwatcr in the deeper portion of the sand aquifer travels before
discharging into Lake Michigan. The location of the groundwater discharge controls the migration and exposure
pathways and the ecological effects of the contamination. In addition, this location may affect the mixing of
groundwater and surface water. Therefore, such information should have been developed and related to the
selection of surface water sampling locations.

Section 5.2.1.1 outlines the data on the relationship between groundwatcr flow and existing surface water levels;
however, the influence they may have had on contaminant migration from waste discharge lagoons is largely
ignored. While the Report suggests that temporal extremes in hydraulic gradient cannot be sustained by the
groundwater flow system for long periods of lime, the time frame for sustaining temporal extremes in hydraulic
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gradient was not adequately determined. Data on seasonal and temporal changes arc important when conducting
computer simulations of contaminant transport through the aquifer and into the surface water bodies.
Furthermore, data on long term (over the history of the site as well as seasonal) changes in lake levels should
have been obtained and evaluated because there is evidence that waste discharge lagoons existed on-site for an
extended period of time. These lagoons would have controlled and altered groundwater recharge zones on site.
Steeper changes in hydraulic gradient would have been sustained over significant periods of time when the
discharge lagoons were present. Although fluctuations in hydraulic gradients have less of an effect on
contaminant migration at the present time, the fluctuations likely had a significant influence on the migration of
contaminants while these lagoons existed. It would be normal for the hydraulic gradient to increase if Lake
Michigan water levels lowered, while on the other hand, the groundwater hydraulic gradient should decrease if
the lake level increased. The overall effects of such fluctuations in hydraulic gradient would be to facilitate the
spread and mixing of groundwater contamination throughout the aquifer and into the surface water bodies. The
effect of longer term steepening of hydraulic gradient due to the former discharge lagoons would have been to
increase the distance off-shore that contaminants would have traveled relative to those gradients measured and
simulated as part of the remedial investigation. These points were not discussed in the Report.

The groundwater elevation data are not adequate to determine the influence of seasonal fluctuations on
groundwater flow. Water levels were sparingly collected in the fall and \\intcr, but not in the spring and summer.
Such seasonal changes may be significant in understanding rates and patterns of contaminant migration and the
likelihood of future contaminant releases from residual sources.

The study does not accurately define where groundwntcr flow enters the site, and in some instances, inaccurately
characterizes "upgradicnt" sources of groundwater. Well MW-15S is described as upgrndient of the WCP site
(Sec. 7.2, pg. 114, para. 3). MW-15S is only upgradicnt of a small portion of the northwest corner of the WCP
site according to the groundwater contour maps contained in the Report. Section 7.7.1.1.3 (pg. 136, the last
paragraph) suggests that wells MW-4S and MW-1 IS are located upgradicnt from the site. MW-4S is clearly not
upgradicnt of the site, but is located along the groundwatcr divide in the central part of the site. In that location,
groundwater flow and any contaminants migrating with it would predominantly be derived from the WCP site.
Furthermore, well MW-1 IS is located in the extreme northwest comer of the WCP site, and is more cross-
gradient to the site. Section 7.7.1.2.1 (the last sentence of pg. 140) further states that well MW-5S may be
influenced by off-site activities. Well MW-5S appears to be downgradient of only the WCP site based on the
groundwater contour maps supplied in the Report.

Groundwater Flow Modeling via Computer Simulation

The computer modeling completed was not adequate to predict the migration of contaminants into Lake
Michigan and Waukegan Harbor. The Report details the preparation and calibration of a two-dimensional,
analytical aquifer computer model "SLAEM" which is to be used to gauge the efficacy of possible future
hydrogcologic efforts intended to remediate groundwatcr contamination existing within a near-surface,
unconfined drift aquifer found beneath the property (Appendix 8-A; Sec. 8.4.4). The SLAEM model can only
approximate the performance of any planned remedial actions that do not act fully upon the entire thickness of
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the contaminated aquifer (25.5 feet on average). In these instances, a three-dimensional model is required.
Depending upon the kind of remedial measures proposed, this may be a serious constraint on the utility of the
model in designing remedial measures.

The RI makes considerable effort to define the input parameters (hydraulic conductivity, hydraulic gradient, and
aquifer thickness) to the computer model by means of the placement of numerous borings over the site and the
installation and testing of many observation wells. Based upon analyses of all of these results, the hydraulic
conductivity of the aquifer was determined to range from 6 to 96 feet per day. In spite of this range, the
modeling assumes an average hydraulic conductivity for the entire aquifer of 30 feet per day. Aquifer
characteristics determined from the distance-drawdown relationship during the aquifer performance test were
apparently ignored for this evaluation. Hydraulic conductivity was computed to be 163 feet/day with a storage
coefficient of 0.089 from the distance-drawdown relationship which are very reasonable figures for this
unconfincd sand aquifer. It could be argued that this value of hydraulic conductivity is representative only of the
aquifer modeling immediately surrounding the pumping well, yet the Report ascribes a single average value to
this aquifer across the whole site.

A preferred method for defining input data for the SLAEM model that was used would have been to contour the
spatial distribution of the results to determine whether a coherent pattern of hydraulic conductivity exists, and
then ascribe these various values in the model to the appropriate section of the aquifer. The Report should have
contained a discussion of additional computer modeling that is needed to help guide future investigations as well
as to define the probable contaminant flow paths into the Harbor and Lake.

III. SOURCE AREAS AND POTENTIAL FOR CONTINUED RELEASE

The Report does not adequately address the issue of existing sources and the on-going release of site
contaminants from those sources. Despite abundant evidence of waste residuals in the numerous trench logs and
soil borings undertaken as part of the study, the Report essentially skirts the issue, concluding instead that
neither vadose soils nor DNAPL product are the source of high contaminant concentrations in the deep portion of
the aquifer (Sec. 9.1.1.6.6, pg. 215, para. 1 & 5). Examples of the issues left unaddressed follow.

Waste Deposits and Contaminated Soils

While the study data are not presented in a way that highlights the location of waste deposits, nevertheless, the
information taken together overwhelmingly confirms the presence of extensive unabated contaminant sources
throughout the site. For example, the Report identifies ground surface soil samples that are visibly contaminated
(blue or black staining, clinkers and slag) and that manifest greatly elevated levels of chemical waste constituents
(Sec. 9.1.1.6.3, pg. 213, para. 1). Vadose zone soil samples are reported to contain polynuclear aromatic
hydrocarbons (PAH target compounds only) at levels as high as 7.6 percent by weight (Sec. 7.6.1.1, pg. 122,
para 5). Test trench logs from around the site are replete with references to oil, tar, creosote odors, and other
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indications of waste deposits. Further, the Report concludes that in the surface soils, the highest concentration of
inorgan;c contaminants occur in those samples which have the highest level of PAH. In the vadose soils,
elevated levels of benzene are also correlated with the presence of PAH contaminants.

Except in the case of arsenic, the Report curiously skirts the issue of whether these unabated contaminant sources
are still releasing waste constituents to the environment, focusing instead on the fact that they "are not the current
source of high concentrations of (contaminants) in the deep portion of the sand aquifer" (Sec. 9.1.1.6.6, pg. 215,
para. 2). With respect to arsenic, the Report seems to imply some sort of relationship between elevated levels in
shallow groundwater (>100 ug/1), and the presence of that metal in saturated soil at concentrations greater that
10 mg/kg. It is not clear from the Report whether the soil is releasing arsenic to the groundwaler or arsenic in
the groundwater is sorbing onto the saturated soils.

The sampling data indicate that sources of continuing contaminant release exist at the site Even rudimentary
contouring analysis of the shallow groundwatcr quality data reveals that for at least three indicators — general
inorganic solutes (measured as specific conductance), ammonia, and arsenic — leaching of source material in the
vadose and shallow saturated soils is resulting in an on-going release of waste constituents. The existence of
such source materials, and the release of contaminants from them, should be discussed in the Report and
addressed in the remedy selection process. Furthermore, the locations of the sources should be more fully
determined through use of geophysical investigation techniques. The data should then be plotted on site maps
and cross sections, and compared with results of chemical testing.

DNAPL

The Report concludes that "DNAPL (dense, non-aqueous phase liquid) is not a source of key site parameters"
(Sec. 7.7.3, pg. 170, para. 2, and Sec. 9.1.1.6.6, pg. 215, para. 5). However, the Report does not adequately
address the fact that gravity-driven migration of DNAPL clearly has occurred historically, and could be occurring
now. The "golden-brown oil" described in soil boring SB-41 (Sec. 7.7.2.1.2, pg. 154, para. 2) is described as --
and must be -- DNAPL sorbed onto particles of sand/silt, because it was found at the base of the aquifer just
above the confining clay zone. No other explanation satisfactorily accounts for its presence. No attempt was
apparently made to chemically characterize this "golden-brown oil" or evaluate its source, and the Report
seemingly dismisses its occurrence simply by suggesting that coal tar/creosote residues can only be "black and
viscous" even though the location of this boring is proximate to the old coke ovens.

The fact that DNAPL flow has occurred, at least historically, is evidence that there is a potential for additional
sources in the subsurface at and around the VVCP site. One source is related to those areas within the unconfined
aquifer where DNAPL has sorbed onto the sediments through which it passed. These areas provide potent ia l for
continued releases of contamination as groundwater flows through them. In addition, if a large enough volume of
DNAPL has been released to the environment, it could be pooled at low points the surface of the clay till that are
not yet delineated either under the WCP site, the public beach area or somewhere under Lake Michigan. This
possibility strengthens the need to better characterize the clay till surface as described above under Heading II.

OMC Technical Review Comments



Page 9

Old Water Supply Well

The Report indicates that North Shore Coke and Chemical Company utilized two sources of process water for its
plant operations, a 24-inch surface water intake into Waukegan Harbor and a groundwater well "located at the
southwest comer of the boiler house" (Sec. 2.1.3.3, pg. 8, para. 3). This well was apparently completed in
bedrock, having an overall depth of approximately 140 feet. No reference is made in the narrative of the history
of the site as to the disposition of this production well. The old well should be located, assessed and, if
necessary, sealed since it could be a conduit of contaminant migration into the bedrock aquifer.

Geophysical Mapping

The WCP site has undergone substantial anthropogenic disturbance in the more than 130 years it has been used
for industrial and commercial purposes. The nature and location of these disturbances are critically important in
a remedial investigation, both from a source abatement perspective, as xvcll as to understand the role the
disturbances have played in contaminant migration. Many of the trench logs and soil borings reflect these
disturbances, some of which appear to extend more than 25 feet below the ground surface (e.g., Appendix 4-A,
Soil Boring Log SB-21). For a site of this size and complexity, the use of non-intrusive, geophysical techniques
(borehole gamma and induction logging; electromagnetic and ground penetrating radar surveying) for subsurface
mapping of source materials and transport pathways would appear to be essential. Such techniques are
invaluable in delineating natural and unnatural zones for subsequent evaluation, determining lateral and vertical
extent of sources such as "industrial pond deposits", verifying the presence or absence of potential buried
metallic debris, delineating potential migration pathways such as former drain systems, locating subsurface
structures such as the old production well, and validating contouring or other data analysis which was completed
based on existing soil borings and sample results. Once such subsurface mapping has been done, subsequent
intrusive forms of investigation can be focused in a systematic way to provide comprehensive information about
contaminant sources, extent of contamination, and the probability for on-going release. This study is deficient
since such geophysical techniques were not employed and the existing source areas were not thoroughly
identified.

IV. EXTENT OF CONTAMINATION

Groundwater

The Report does not define the lateral and vertical extent of contamination in both subsurface sediments and
groundwater. Wells installed along the west, east, and south sides of the WCP site demonstrate the presence of
significant groundwater contamination, but the Report very simply states that this groundwater is influent into
the surface water bodies of the Harbor and the Lake (see Sec. 2.2.5.2 and 8.4.1). The implication is that the
contamination immediately becomes negligible upon entering the surface water; however, neither the specific
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point(s) at which this contaminated groundwatcr enters the surface water, nor the characteristics of mixing in and
between the two water bodies has been defined. In addition, the extent of groundwater contamination that is
being transported to the south has not been determined.

The downward vertical gradients measured in the area of the groundwater divide are not surprising and, together
with the measured horizontal gradients, indicate that groundwater travels both horizontally and vertically
downwards and west to Waukcgan Harbor, south to OMC property and the south part of the peninsula, and east
to Lake Michigan. The Report should have outlined the various possibilities that exist with respect to
groundwater migration into the surface water bodies, including:

groundwater could flow with the sand aquifer for some distance before entering the surface water;
the ground water/surface water mixing zone could simply be limited to the near-shore environment, with only
minimal mixing of very shallow groundwater, with deeper groundwater becoming stagnant at some point
under the lake because of a lack of hydraulic gradient (at which point contaminant transport would be a
function of density and concentration gradients);
relatively dense contaminated groundwatcr could be migrating some distance out under Lake Michigan
where it could then become fully influent to lake waters at some distal point where the sand aquifer pinches
out and the clay till is exposed directly to the lake.

Additional sampling of groundwatcr and sediments should be conducted to determine the vertical and lateral
extent of groundwater contamination and its emergence into the surface water bodies. Such sampling should
probably be phased because the Lake Michigan surface water system is extremely large and geophysical
surveying of the clay surface and computer simulations (see Heading II above) will be necessary in order to
design sampling schemes in and under the surface water bodies. The groundwater interaction with Wnukcgan
Harbor could probably be modeled for some contaminants using the existing data because the geometry of the
Harbor is limited in size and adequate wells arc already located along the Harbor wall on the WCP site. Such
modeling will be complicated by the highly dynamic, bi-direction flow within the Harbor. Supplemental water
level data and groundwater sampling may be needed to model transport and loading of key Harbor contaminants
such as ammonia. Before any additional computer modeling can be performed for the Lake, however, additional
groundwater monitoring wells are necessary, both along the beach right at the land surface/lake interface and
over the southern part of the peninsula. Once the number and placement of needed additional wells has been
determined, and the wells installed, it will be necessary to collect adequate hydraulic head data, including both
point measurements and continuous measurements over various periods of time. These data would then be used
as input to and allow for accurate calibration of the computer simulations. Following computer simulations, the
additional sampling that is necessary to define vertical and lateral extent can be determined.

The Report associates the detection of benzene in MW-5S with CMC's above ground storage tanks (Sec.
7.7.1.2.1, pg. 139). This idea is mentioned in two other paragraphs in this Section, including the Summary. No
benzene was detected in ground surface soil sample GS17, however, which appears to be positioned between the
OMC above ground storage tanks and MW-5S. No other soil samples were collected in tin's area. Also, it
appears that MW-5S is positioned upgradicnt from the OMC above ground storage tanks with respect to
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groundwater flow, which would make this scenario unlikely. Since benzene is also associated with the coking
waste on site, additional monitoring would be needed to characterize the origin of benzene detected at MW-5S.

Sediments

The data show that contaminants at this site migrate as a function of both groundwater flow and density or
gravity driven flow. It therefore is imperative to define the contaminant contribution to both subsurface
sediments and surface water bodies in terms of lateral extent into both Lake Michigan and Waukegan Harbor.
This concern could be addressed by sampling sediments at depth below the bottom of Lake Michigan and
Waukegan Harbor in strategic locations as defined by existing Lake topographic data available in the literature,
results of geophysical surveying related to spatial characteristics of subsurface stratigraphy, and computer
modeling that shows the interactions between groundwater and surface water.

Surface Water

The surface water sampling undertaken during the RI (Sec. 7.8.1) was inadequate to determine the effects of
contaminant migration into both the Lake and the Harbor. The spatial distribution of the sampling locations in
both water bodies was not sufficient to delineate the complex ground\vater--to--surface water, and surface \vater-
-to-surface water exchange which exists at the site. The sampling locations chosen in Lake Michigan were not
adequate to address the locations of groundwaler entry into the Lake While an attempt was made to vertically
profile the water column in both the Lake and Harbor, the analytical method detection limits achieved for most
parameters (e.g., cyanide, arsenic, ammonia) were inadequate to provide meaningful information which could be
used to evaluate mixing characteristics and contaminant mass loading. For those parameters with adequate
method detection limits (e.g. PAH), the single set of surface water data shows measurable impact to the waters of
both the Harbor and near-shore Lake, though the Report makes no attempt to use these data to determine the
significance of the bi-directional flow in the Harbor, or the nature and extent of surface water contaminant
exchange between the Harbor and the Lake. Because only a single set of data was gathered, seasonal and
weather-induced changes in surface water quality cannot be ascertained (Sec. 4.4). Ammonia data collected by
OMC in conjunction with its NPDES permit indicate that significant water quality impacts have occurred in the
Harbor water. These data, submitted to USEPA in August 1995, are attached hereto.

V. CONTAMINANT MIGRATION AND IMPACT TO HARBOR AND LAKE

The Report does not adequately address the fate and transport of contaminants which have been, and continue to
be, migrating from the site. Despite the fact that high levels of contamination are apparent in shallow and deep
groundwater along the east, west and south boundaries of the site, the Report essentially concludes that the
impact from these contaminants is insignificant due to the overall dilution potential of Lake Michigan.
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Migration Pathways

The Report concludes that groundwatcr transport is the only significant migration pathway for contaminants on
the WCP site. DNAPL transport is discounted because free product was encountered only once at the basal till
confining layer (see Heading III above). Atmospheric transport is discounted because surficial soils (upper six
inches) are relatively free of compounds considered to be "susceptible to volatilization" (Sec. 8.2, pg. 189, para.
2). Organic vapor monitoring conducted during intrusive remedial investigation activities at the site reportedly
showed "no delectable concentrations of organic compounds in air"; thus seemingly confirming this conclusion.
No consideration, however, was given to wind borne transport of contaminated particulars, even though
analytical results for most "background" soils samples revealed that they were contaminated with both organic
and inorganic waste constituents characteristic of the WCP site -- especially polynuclear aromatic hydrocarbons
and arsenic (Sec. 7.3, pg. 116, para. 1). Surface water transport was discounted because of the "absence of
developed surface water drainage features", and "the site is very flat, promoting infiltration of precipitation"
(Sec. 8.5.3, pg. 197, para 4). No consideration was given to the intrusion of surface water and shallow
groundwater, contaminated through intimate contact with waste deposits, into storm drain structures and former
water intake lines which traverse the WCP site and discharge into the Harbor and Lake. The locations of storm
drains and sewers within the site are not fully identified nor evaluated in the Report nor are they sho\\n on figures
of site features. The Report simply — and without support — attributes the water quality in those discharges to
the operations of Larsen Marine and OMC. In addition, there arc numerous speculations throughout the Report
to the role OMC may have played in spreading contaminants at the site, as a result of the demolition and grading
undertaken after they purchased the property. In actuality, the grading work likely reduced -- not increased - the
potential for contaminant release by covering the highly contaminated source area process lagoons. Covering
these lagoons reduced the potential for airborne transport, as well as diverted surface water away from them,
thereby minimizing recharge to the groundwater through the contaminated lagoon sediments.

Contaminant Transport Analysis for Groundwater

The groundwater contaminant transport analysis in the Report is inadequate because it greatly over-simplifies the
behavior of the contaminants. The model considers five "key parameters", including benzene, phenol, arsenic,
cyanide and ammonia (Sec. 8.0, pg. 186, para. 5). The transport factors that the model incorporates are flow
velocity, dispersivity (longitudinal and transverse), retardation (sorption, ion exchange, etc.), and degradation
(chemical and biological) (Appendix 8-B). The factors for retardation are calculated using literature values for
the "organic carbon partition coefficient" of the solute, and estimates of the organic carbon content, bulk density
and porosity of the soil/sediment horizon being evaluated (Table 8.4-1). A "model sensitivity analysis" was
conducted to determine the factors most influential in the calculated rates of contaminant migration. The most
influential factor for organic solutes was found to be degradation rate, while for inorganic solutes the most
influential factor was flow velocity. No consideration was given to density-driven flow, which for the WCP site
is likely to be significant.
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The migration rates and contaminant distribution projected for organic contaminants at the WCP are likely to be
understated, for the following reasons:

benzene and phenol are almost certainly not the most mobile organic waste constituents (low molecular
weight oxygenates such as acetone and similar ketones and aldehydes, which can be present at significant
concentrations in coal pyrolysates, are much more mobile);
there is little likelihood that the WCP organic waste constituents would be chemically or biochemically
degraded in a groundwater regime which is outside the zone of active biological growth, has a relatively
neutral pH, and is largely a reducing environment (i.e. of low Eh); and,
the model docs not consider colloidal transport, which for organic constituents of low aqueous solubility
(e.g. PAH), may well be the most significant transport mechanism.

The migration rates projected for multivalent inorganic contaminants such as arsenic are probably in error as
well, because the analysis does not address the complexity of their environmental occurrence and behavior. Not
only do such contaminants exist in various oxidation stales, but they exist in many different chemical forms
Each individual moiety has its own set of properties and transport characteristics. This complexity is
exacerbated by the interconversion of one species to another, including organometallics, under conditions found
in nature. This characteristic is well documented for arsenic, mercury and other "inorganic" contaminants. The
Report alludes to this behavior (Sec. 6.2.2, pg. 107, para. 3), but then simply ignores it in the analysis of
contaminant fate and transport.

Impact to Waukegan Harbor and Lake Michigan

The groundwater quality data clearly show substantial contaminant concentrations all along the site perimeter
adjoining Waukegan Harbor and Lake Michigan, including the public beach. The groundwater fate and transport
analysis shows that site contaminants have the potential to be transported to both the Harbor and the Lake.
Topographic contours of the basal till suggest that density-driven, highest concentration contamination will flow
out beneath the Lake and south below OMC Plant #1, to emerge at the point where this till horizon outcrops on
the lake bottom. Logs of soil borings made along the public beach on Lake Michigan reveal sands with "boggy,
coal tar and phenolic odors" right at, and just below, the water table. Mass loading calculations presented in
Appendix 8 A (Table 8.4-2) predict that, along with other site contaminants, more than 100 pounds of ammonia
may be released each day to both the Harbor and the Lake.

The Report alludes to the fact that groundwater contamination which emerges into the Harbor may be mitigated
by deposition into sediments, but then states those sediments are likely to be disturbed — and presumably
mobilized - by commercial freighter traffic (Sec. 7.8.2, pg 178, para. 2) and mentions future plans for dredging
(Sec. 2.2.4.2, pg. 20, para. 3). The Report acknowledges a dynamic, bi-directional circulation which
hydraulically connects the harbor with the lake, and completely flushes the harbor every two to eight days.
Despite the tremendous potential for dilution, the single set of surface water quality data collected during the
study shows evidence of both inorganic and organic site contaminants in the Harbor, and outside the Harbor in
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the Lake Michigan mixing zone. In spite of all this evidence, the Report does not address the issues of adverse
environmental impacts and essential natural resources damage, and instead paradoxically concludes that "the
WCP site groundwatcr does not impair the water quality of the open waters of Lake Michigan" (Sec. 8.5.3.3, pg.
204, para. 2).

VI. RELEVANCE TO RISK ASSESSMENT AND SELECTION OF REMEDY

Unless uncertainties and deficiencies in the remedial investigation of the WCP site are resolved, they will
propagate into the assessments of risk to human health and the environment. Beyond that, they will also
propagate into the selection of a remedy most appropriate for mitigating those risks. Because of the nature,
location, and substantial mass of the contaminants present on the site, there is significant potential risk
associated with the WCP site. These contaminants have the ability to adversely effect not only human health, but
the natural resources of the Great Lakes. The key uncertainties and deficiencies include:

the nature and extent of contamination;
the routes of human and environmental exposure to site contaminants;
the vectors for release of site contaminants into the environment;
the fate of site contaminants once they have been released into the environment;
lexicological properties of "non-target" compounds;

OMC believes that these deficiencies must be addressed before the risk assessment for the WCP site is
completed, and before the range of feasible remedial options is narrowed. OMC has a long term and strategic
interest in the use and development of the WCP site. As property owner, OMC will insist on a carefully
considered and conservatively implemented remedy to the site contamination, to insure that these interests are
safeguarded.
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4TH DOCUMENT of Level 1 printed in FULL format.

Copyright 1995 VISTA Information Solutions, Inc.
Comprehensive Environmental Response, Compensation & Liability Act

Information
System (CERCLIS)

TAPE-DATE: March, 1995

EPA-ID: ILD980993570

VISTA-NO: 000173439

GM CORK PLT
E 1/2MI NW1/4 SEC 22 T45N RUE

MXUK8GAN, IL 6008S

COUNTY: LAKE

COUNTY-CODE: 097

LATITUDE: 4221300

LONGITUDE: 08750000

EPA-HEGION: 05

CONGRESS-DISTR: 10

FEDERAL-FACILITY: No

OWNERSHIP: Other

SMSA-CODE: 1600

NPL-STATUS: Is not currently nor was formerly on the proposed or final NPL.
Includes unanticipated removals occuring at a location not previously identified
as a Cerclis site.

USGS-HYDRO-LOC: 04040002

OPER-UNIT-INFO:
Operable Unit: SITE EVALUATION/DISPOSITION

Event: DISCOVERY
Lead: EPA, Fund Financed
Actual Compl. Date: 06/01/1984

Event: PRELIMINARY ASSESSMENT
Lead: State, Fund Financed
Actual Compl. Date: 12/18/1987
Action Priority Level: Lower

Event: SCREENING SITE INSPECTION
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CMC
100 Sea-Horse Drive

OUTBOARD MARINE CORPORATION Waukegan. Illinois 60085-2195
Phone 708/689-6200

Direct Dial:847/689-6160
Facsunile:847/689-6246

March 6, 1996

Scan Mulroney
Assistant Regional Counsel (CS-3T)
U.S. Environmental Protection Agency
Region V
77 West Jackson Boulevard
Chicago, EL 60604-3590

RE: Waukegan Manufactured Gas and Coke Plant Site/
Waukegan Harbor Site - Site Identification

Dear Scan:

Over the last several months, it has come to our attention that U.S. EPA has been identifying
the Coke Plant site as an "operable unit" of the Waukegan Harbor NPL Site. This is incorrect. The
area defined as the Coke Plant is not part of the Harbor Site. They are entirely separate and distinct
sites with different boundaries, different contaminants, and different potentially responsible parties.
It appears the Coke Plant may not be listed as a Superfund site at all.

On prior occassions, U.S. EPA has acknowledged that the two sites were overlapping but
adjoining with different contaminants and that OMC entered into a Consent Decree only for the
Harbor Site. The relationship of the two sites has not changed since the time these statements were
made.

In addition, while I understand that the sites are supposed to be identified by different ID
numbers, the CERCLIS ID number for the Coke Plant Site is the same as the ID number for the
Waukegan Harbor Site. OMC requests U.S. EPA rectify this mistake and not identify the Coke Plant
site as an operable unit or otherwise a portion of the Harbor Site and confirm the fact in writing. In



Scan Mulroney
U.S. Environmental Protection

Agency
March 6, 1996
Page 2

addition, please notify the EEPA and Corps of Engineers to inform them of this matter. If you have
any questions, do not hesitate to call.

Sincerely yours.

MF:kss
Attachment

Maribeth Flowers
Senior Environmental Attorney

cc: Larry Schmitt, U.S. EPA
D. Jeffrey Baddeley
J. Roger Crawford
Tricia Sutton

coke\opunit2.ttr
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bcc: Kathleen T. Deveau
John W. Watson
Joseph S. Moran



OMC
1GO Sea Horse Drive

~ JTBOARD MARINE CORPORATION Waukegan. lllmo.s 60055-2195
Phone 8-17/639-62CO

Mike E. Bel lot
Remedial Project Manager
U.S. Environmental Protection Agency-
77 West Jackson Blvd.
Chicago, Illinois 60604-3590

RE: OMC Waukegan Plant No. 1 Parking Lot Expansion.

Mr. Bellot,

In accordance with our recent discussions, we are transmitting information pertaining to our
•^ plans to construct a new asphalt parking lot on the north side of out Plant #1 facility. This new

parking area, Figure I, is urgently needed to accommodate 160 additional new hire or transfer
personnel that will be occupying space within the Plant #1 facility. The new parking area is
needed as soon as possible but no later than May 1, 1998.

Although OMC would have preferred to expand northward at a more easterly location, the
planned location avoids to the maximum extent practicable contaminants derived from the
former manufactured gas/coke plant operations. Although the Barr data indicates that soils
within the designated area are all below action levels, significant additional soils sampling will
be conducted prior to completing the design plans and commencing construction. The expanded
parking area will also be segregated from the remainder of the MFG/Coke Plant site by fencing
comparable to the existing fence along the northern side of the Plant #1 facility. Following
grubbing of the designated area, only a minimal amount of soils grading will be required prior to
placement of the parking lot base. Topographic information is contained on Figure 2.

The Barr data from the MFG/Coke Plant remedial investigation consists of six soil samples, three
of which are within the designated parking lot expansion area (SS-13, GS-16, and SB-57) and
two adjacent to the eastern (SB-44 and TT2201) and one adjacent to the western (SS-12)
boundary of the expansion lot. Samples SS-13 and GS-16 were collected from 2 to 4 feet below
ground surface (bgs) and 0.0 to 0.5 feet bgs respectively. Sample SB-57 was collected from 22.0
to 24.0 feet bgs and will not be considered due to the depth of the sample. Five soil samples
were collected from SB-44, but only the 2 to 4 feet bgs interval will be considered. Sample
TT2201 was collected from 3.5 feet bgs, while SS-12 was collected from 2.0 to 4.0 feet bgs. A
review of the analytical data did not find any compounds in excess of Illinois Tier Approach to
Cleanup Objectives (TACO) for Tier 1 construction worker scenario. Both a summary and a full
compound list of the analytical results from the Remedial Investigation of the MFG/Coke Plant
are provided in Attachment A. In addition, Attachment A contains a number of contaminant
distribution maps from the MFG/Coke Plant Remedial Investigation.



March 6, 1993
Mr. Mike Bellot
Plant No. 1 Parking Lot Expansion
Page 2

A total of 11 new soil samples will be collected at eight locations as shown on Figure 2. The
selected sample locations will significantly expand the soils information within the designated
parkinu lot area. The soil samples will be analyzed for inorganic, volatile organic, semivolatile
organic, and phenolic compounds. Table 1 contains the parameter list that will be analyzed a:
each location, while Table 2 contains the sampling depths. This list is a modification of the
Phase [I soil analyte list developed during the MFG/Coke Plant Remedial Investigation. Samples
wil l be collected from 0 to 2 feet bgs using a stainless steel hand auger and wil l be
decontaminated between each location with alcanox wash. At two locations a second sample
will be collected from 2 to 4 feet bgs in order to evaluate soil that might be encountered during
the installation offence posts. All samples wil l be placed in glass jars provided by the analytical
laboratory and handled under standard chain of custody.

As indicated above, completion of the parking lot expansion area is urgent. As a result, OMC has
located the expansion area in order to minimize any potential impact on the MFG/Coke Plant
site. Based on the OMC accommodations, we firmly believe that the expansion can and should
be completed on schedule.

We look forward to discussing this matter with you on Monday and will seek to resolve any
questions you may have.

Sincerely,

Lisa A. Bongiovanni
Environmental Control Analyst

Attachments

cc: M. Cannon
R. Crawford
T. Elsen
J. Moran
S. Mulroney
M. Willis
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Table 1
Parameter List (1)

For Parking Lot Expansion
Waukegan Plant No. 1

Waukegan Illinois

Inorganic
Compounds

Arsenic (total)
Cadmium
Cyanide (total)
Lead
Mercury
Selenium

Volatile Organic
Compounds

Benzene
Ethyl benzene
Toluene
Total Xylenes

Semivolatile Organic
Compounds

Acenaphthene Dibenzo (ah) anthracene
Acenaphlhylene Dibenzofuran
Anthracene Fluoranthene
Beno (a) anthracene Fluorene
Benzo (a) pyrene Indeno (1,2.3-cd) pyrene
Benzo (b) fluoranlhene 2-Methylnaphthalene
Benzo (ghi) perylene Naphthalene
Benzo (k) fluoranthene Phenathrene
Carbazole Pyrene
Chrysene

Phenolic
Compounds

o-Cresol
p-Cresol
2,4-Dimelhylphenol
Phenol

1) Parameter list is based on Phase II soil analyte list, Coke Plant Remedial Investigation

Table 2
Sample Collection Key
Parking Lot Expansion
Waukegan Plant No. 1

Waukegan, Illinois

Location

B-OMC-1
B-OMC-2
B-OMC-3
B-OMC-4
B-OMC-5
B-OMC-6
B-OMC-7
B-OMC-8

Depth
ft (bgs)

0 - 2 & 2 - 4
0 - 2 & 2 - 4

0 -2
0-2
0 - 2
0 -2
0 - 2
0 - 2

Inorganic

X
X
X
X
X
X
X
X

VOCs

X
X
X
X
X
X
X
X

SVOCs

X
X
X
X
X
X
X
X

Phenolic
Compounds

X
X
X
X
X
X
X
X
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TABLE 7 . 1 - 1 ( C o n t . )

SUMMARY OF FIELD SCREEIIIIIfi RESULTS AMD LABORATORY A N A L Y T I C A L RESULTS

SAMPLE
10CAIION

CS15

CSH

CSI5

C$16

M17

MVJO

PI07

PW1I

PWOt

1104

SIOA

SI07

$107

SI07

M07

SI07

SlU

sioa
tiot
1109

1109

SI09

SAKPIE
OEPIN

0-0.5

0-0.5

0-0.5

0-0.5

0-0.5

24.0-28.0

11. 5-11. 5

14.5-14.5

27.0-29.0

10.0-12.0

22.5-24.5

2.0-4.0

7.0-9.0

17.0-19.0

24.5-24.5

29.5-31.5

14.5-14.5

22.0-24.0

27.0-29.0

4.5-4.5

19.5-21.5

27.0-29.0

FIELO ANAIVSIS'

NONME INANE
NEAO SPACE

(PPM)

0

0

2.4

0

0

160

400

ISO

110

1250

150

0

5

70

200

70

2

14(0

1000

2!

74

11

OIL
SNEEN

N

N

N

N

N

N

N

N

1

N

N

N

N

N

II

II

N

N

II

N

II

N

GOO*

N

N

N

N

N

L

S

I

S

M

N

II

N

L

M

S

II

N

H

„

I

H

7.8

7.4

7.4

7.5

a. 2

8.7

7.8

8.4

8.2

a
a.i
a. 4
a.i
9

a. 5
a. 5
4.2

8.1

a. 2

IA00KAIUU A N A i r $ l & * (Coticcnt f«l 1 c,n> In*o / k 9)

PAHj

IOIAI

9.102 t

5.458 •

5592 •

20.06 4

14.064 1

NO

NO

1.154 •

NO

HO

1.45 •

.177 4

1.019 >

4.9

5.4 4

4.1 4

NO

NO

NO

9.927 •

.1 .

.111 •

CAIC.

1.201 >

1.159 4

2188 >

8.19 4

7.57 4

NO

NO

NO

NO

NO

NO

NO

.in 4
NO

NO

NO

NO

NO

NO

.062 4

HO

NO

PHEHOl

.11 i

.045 U

.49 U

.10 U

.048 U

71

78

.051 U

50

15

17 1

.057 u

.051 u

.052 u

200

210

.052 U

.052 u

100

.051 u

19

21

IOIAI
PHikCilS

.57 i

kO

kU

kO

kO

105 4

4 7 . 7 4

kO

76 4

80.9 4

U.6 4

.164 4

kO

kO

297 4

509 4

kO

1.0

189.6

kO

41.2 4

4 1 . 5

timim

.0011 U

.001 U

.0002 J

.0005 1

.0011 U

.012 U

.054

.0027

.065

.019

.11

.0015 J

.0012 U

.0014

.0029

.0014

.0005 J

.0059

. 4 5

.0005 J

. onoi i

.0010

eiei

HO

kO

.001 4

.0014 4

HO

.004 i

.0945 t

.0059 4

.085 i

.022 4

.18

.0019 4

.0005 4

.001; 4

.0188

.0108

.0001 4

.0059

.58

.0006 4

.0061 >

.0018 •

A U S f K l C

4. 1 J

4.2 J

20 2 1

5.2 J

6.2 J

10. 1 J

Ul

250

5 4 . 9 J

17.4 J

9.2 J

7.8 J

14.9 J

1.9 8J

1.8 IJ

19.1 J

761 J

50 4 J

58. / J

C r « K I O E 1 C'tHllx

.51 U

.1 IJ

4 . 5

.2 u

.55 U

0 56 1

.18 1

.97 1

.57 B

.45 1

.41 I

.65 t

.74 1

.12 U

1.1 t

.87 1

2 6

1.4

2 .7

.62 U

6 II

.66 U

.69 u

.65 IJ

0 . 6 7 U

.69 U

.71 u

1 1

.74 U

.76 1

,M 1

.74 U

.LA U

.72 U

.74 IJ

.69 IJ

1 1 »

71 IJ

1 E A O

10 9

4 . 2

t V . 9

19 .2

1 7 6

2 6

5 J

1 l

1 7 . 7 1

9.5 J

5.5 J

4.5 l

5.4 J

4 . 6

5 1

4 9

20 1

t 1

1 ;

kfJCl-JI

.0? i/

.02 1)

n

.0> LI

. CH U

0 0> u

.02 u

ul u

.,j

. u

. 09 u

.&•» u

.0' 0

07 u

ti u

. 1 u

1 i

(It U

03 u

i( l t * I . «

i 1 in

1 1 i

1 1 I

;/ ui

U * .1 II

/ 1

1

1 1 1 J

!< ii

a 1 1

n ii

i ', 11

'. i i

'. '. t

i .-

v/ >

13\49\OOJ\HCP\HCPRI.LHD\CRS



TABLE 7.1-1 (Cont. )

SUMMARY OF FIELD SCREENING RESULTS ADD LABORATORY ANALYTICAL RESULTS

SAMKE
LOCATION

SI42

5142

SI42

SI42

il«l

$141

SI41

$«41
slu
SIU

SIU

SIU

slu
SI4S

SI15

SI45

sits
SIM

SI46

1146

SAKCIE
DEPIM
( f t )

2.0-4.0

7.0-».0

17.0-19.0

27.0-29.0

2.0-4.0

7.0-9.0

17.0-19.0

27.0-29.0

2.0-4.0

7.0-9.0

17.0-19.0

22.0-24.0

27.0-29.0

2.0-4.0

7.0-9.0

17.0-19.0

29.S-J1.S

9.5-11.5

17.0-19.0

29.5-11.5

flflO ANAIHIS'

NONHf INANE
MAOSPACE

<WH|

0

0

7

100

0

1

J

M

2

1

200

950

150

f •

25

1150

40

140

MO

..

Oil
SHEEN

I

II

1

„

II

„

I

N

I

„

II

I

N

„

t

M

II

I

II

II

COO*

II

L

I

M

N

I

I

I

L

L

L

N

N

I

N

..

H

H

I

S

F*

10

9.5

9.1

a. 5
B.5

1.4

9.1

(.9

A.a
4.8

*

9

9.1

.,

7.7

a. 7
9

a. 2
a. 5
a. 9

l«IOUIC*T ANAUSIS1 (Ccnccnirilloni In «9A9)

PAHl

IOIAI

.646 •

.16 •

.191 >

HO

2.471 •

NO

NO

HO

1.761 t

1.S1S •

4

MO

621.1 •

1.74 •

105.08 •

1.2 •

1.156 •

.15 •

NO

CAIC.

.12 >

HO

.064 •

NO

1.402 •

NO

NO

NO

.47) •

.14 1

NO

..

NO

101.5 i

.211 •

47.47 •

NO

,19 .

NO

NO

put HOI

.049 U

.059 J

.051 U

59

.052 U

.052 U

.05 U

41

.075 .1

.05 U

.094 U

41

2.9 U

.12 1

10

15

.11 J

4.5

100

10IAL
PnUOlS

NO

.059 .

hD

92.1

HO

NO

NO

£9 .

.121 •

NO

.U •

92

hO

.19 i

51.)

11.4

.181 •

11.7

It* i

Hill 1*1

.0001 J

.001)

.0015

.00)2

.0012 U

.0012 U

.001)

.0(7

.0012 J

.0012 U

.0012 U

.0006 J

.006

.0026 J

.0006 J

.11

.011

.0011 U

.001 J

.oe.9

IUI

.0011 •

.001)

.0019 .

.0121

NO

NO

.0026 t

.0(74 •

.0242 >

.0016 <

.0051 •

.0165 •

.0151 t

.0061 t

.0017 •

1.016 •

.0179 i

DO

.02 «

.155

A>SENIC

56.2

t.5

6

26.7

1.1 1

6

5.2

?).4

5.5 J

5 1

10.1 j

56. a j
15.7

1.6

4.6

it. a
2.6

5 . 2

4 1 7

CtJUlOE

2). 9

2.5

.?6 1

.7 1

.12 U

.12 U

.12 u

.61 U

.27 U

.16 U

1.1 U

1.6 U

19.7

.12 U

.12 u

1.4 1

.2 IJ

.54 1)

I.I II

CADMILH

1.6

.72 u

.it u

.6? IJ

.69 U

.7 U

.7 U

.72 U

.69 U

.71 U

.69 U

.7) U

.62 U

.72 U

1 1

.72 U

.1 u

.71 u

. 7 1 0

IE«D

21.5

2 »

2 .2

l.t

2.6 i

\ 6 i

1.6 J

2.6 1

16.) J

2.2 J

2.5 J

).9 J

41.1

2 .9

2 8

1 6

2 . 1

9 . 4

1 1

Hf 1 Clji 1

.16

.02 LI

.02 u

.02 u

.11

. II U

.07 u

.06 U

.02 u

.02 u

.02 u

.0? u

.u
02 o

.02 u

.0? u

.W u

C2 u

0? u

S ( l t « M «

!'. u

\t ,i

U u

16 L,

.44 U

5 U

5 u

.52 L)

M IJ

S? ut

iv uj

.5? i i j

5 5 i

i; ><

4 1 1

\ 1 i

.11 in

. 19 in

>/ ..I
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TABLE 7 . 1 - 1 (Com . )

SUMMARY OF FIELD SCREErilMO RESULTS AMD LAf lORATORY AIIAI.VTICAL RESULTS

JAXPU
l OCA lit*

$852

515?

1152

5151

SI5J

S15S

5156

$157

5159

$159

SIS9

SI59

5160

SIM

SIM

(160

scot
SC02

ssoi
SS02

SSO)

S5(K

JS05

SAMPLE
OePIH
(M)

9.5-11.5

17.0-19.0

]2.0-]«.0

7.0-9.0

27.0-29.0

2.0-4.0

27.0-29.0

22.0-24.0

2.0-4.0

7.0-9.0

17.0-19.0

27.0-29.0

2.0-4.0

7.0-9.0

17.0-19.0

27.0-29.0

2.0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

MCIO ANAUSIS1

HOWfJHANE
HCADSPACf

(PPM)

1

8
10

0

7

17

65

7

5

15

100

100

. .

220

20

5

1.5

0

4

0.5

42

1

1)0

Oil
SHEEN

„

N

N

„

N

N

I

N

„

N

N

N

N

N

K-H

N

N

II

I

*

X

N

II

000*

„
I

N

II

L

S

s
N

N

I

S

S

II

I

I
S

N

N

II

N

II

II

N

PH

7. a
8.5

».J
7.5

9.2

7.9

5.6

8.1

8.1

1.5

1.9

t. 9

1.1

7. A

8.S

8.8

..

. .

..

--

li&CjfUllxU A M A I I 5 I I * (Cent cnl I al lc.ru l n a » j / k j >

PAHl

lam

NO

.118 .

NO

MO

NO

19764 •

NO

NO

.167 t

.064 •

DO

NO

5.29 •

5 .27 >

4.4

5.5 i

.041 •

12.087 •

.169 •

1.81] •

5.01 •

1.215 •

25.lt •

CA«C.

NO

NO

NO

NO

NO

7110 i

NO

NO

NO

NO

NO

NO

1.56 (

.25 •

NO

NO

NO

4.75 .

.04 •

.801 •

i.on .
1.21 •

9.12 t

PKENOl

.052 U

.052 U

.054 J

.051 U

.054 U

2.6 U

180

.24 J

.051 U

.0(9 U

.049 U

.051 U

.59 U

.1 U

.071 i

150

.41 U

.44 U

.18 U

.19 II

.41 U

.19 U

.4 II

101*1
flit HOI S

HO

•0

.214 «

HO

HO

HO

279 •

1.19 .

hO

NO

fcD

.16 i

HO

•0

.106 •

221 •

HO

HO

HO

•0

HO

•0

HO

ifn/fnf

.0012 u

.0012 u

.0012 U

.0012 U

.0012 U

.058 J

.27

.018

.0007 J

.oou
.0001 J

.041

.0011 U

.0004 j

.0005 J

.00«

.012 U

.015 u

.012 u

.0)2 u

.001 J

.011 UJ

.012 II

tilt

NO

HD

HO

HO

HO

9.158 t

.722

.0719

.0018 <

.0047 •

.0006 •

.0614 •

HO

.0161 l

.0016 •

.0119

NO

.002 •

HD

DOS •

.001 •

.005 •

Ht>

A»S(»lf

1.7 I

I 6

\t .1

2 BJ

1.7 BJ

11

5 6 . 2

6

1.2 B

2 .7

1.1

2.2 1

11.6

61

11.5

6.8

.6 UJ

61.6 J

7 .2

.91 u

i.t

? 6

I./

CfiHlbE

.12 U

.1? II

.«6 B

.12 U

4.1

.91 BJ

1 t

.28 a i
.11 U

0. 12 U

.61 U

.61 u

.12 U

20.2

.29 1

.61 U

OC.HIIM

.n u
1. 7

. n u

.n i

.n u

1 B

'.7 U

.71 u

.8 U

0.76 U

.77 U

.77 U

1.1

.9 U

.78 LI

.76 U

.71 u

M U

.M UJ

1! u

. 7V u

.7 II

. / II

1 MCi

2.8 J

; j
i j

29 J

2.9 J

(I 4

1.2

1

66 J

i.q t

;. i j
5. 1 J

11.5 1

t.\ >

1.1 j
t j
i

6 1

11 7 J

1 J

1) 4 J

8 J

V 1 J

ni •:,.•!

. 06 u

1 u

Gd u

.04 u

.04 u

t, u

.0.' u

.02 u

.01 li

0 01 u

.02 u

.01 u

. Ui u J

1. 1 J

01 u

.L) u

. u t u

C* u

Li u

01 u

uv u

(II U

U / II

il 1 t « 1 1 «

i.' u

'. .' 1 J

/. 1

•> 1 1.1

.' .' iU

> J

!i ul

. 1? UJ

U i

)/ u

M t
U .;

*. * •

1 .* 1

; * •

M i

1.' "

'. / i ,

1 • ,.

', . i

i 1 ..

1 1 i'

1 3\49\003\HCP\HCPRI. LIIDNCRS



TABLE 7 . 1 - 1 (Cont . )

SUMMARY OF FIELD SCREENING RESULTS AND LABORATORY ANALYTICAL RESULTS

LOCAIION

SS06

$S07

SS08

1(09

SJIO

$$11
$$12

ISI1

$$H

ssis
Silt

$$17

IIOIUOI

II01UOI

IIOUOI

H08AOI

110102

110204

110204

110209

110)01

110502

SJUUUE
DCriH
(H)

2. 0-4.0

2.0-4.0

2. 0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

2.0-4.0

4

J.S

5

S

4

2.5

2.5

1

4

4

flflO ANAttm1

MttNEINAIIE
HEADSPACE

<Wt)

11

0

2

0

2

0

0

6

6

0

O.S

1

99

6)0

0

7

2J

90

,.

..

22

5

OIL
SHEEN

N

J

1

II

I

„

II

N

1

II

N

N

N

II

„

N

N

N

. .

N

I

COO*

II

I

N

II

N

U

N

N

II

*

II

„

S

s
„
u

N

I

. .

. .

S

L

P»

..

..

..

..

..

. .

..

..

..

..

. .

..

--

1 A«0« AIO* I AKALISIS' (Cbncenlril luil in iq/kg)

PAMf

IOIAI

.966 >

10.956 t

67.0? •

NO

2.5 •

1.762 >

HO

.772 *

664.8 •

5.565 •

.961 •

42.65 a

4)26 t

SOI) >

16.154 •
..

2794. 4 •

. .

105.49 •

11.42 i

1005 >

906 •

CA«C.

.144 <

. 116 «

21. U •

NO

1.49 t

.906 •

NO

.182 •

154.) •

J.515 •

.272 •

17.15 •

67 •

669 •

«. 491 •

..

1)4.5 <

..

59 •

7.11 >

12 •

252 •

PHCNCX

.4 u

.19 U

\^

.41 u

.)9 u

.)7 u

.4 U

.» u
1.2 1

.06) )

.4 u

.062 i

490 0.1

41 J

)l U

.29 1

.16 u

26

IOIAI
PninOlS

NO

kO

2/.2I •

NO

hO

NO

NO

NO

2.4 t

.06) t

NO

.062 1

NO

171 t

NO

1 •

NO

U.t 1

iimfne

.01) u

.01? U

.ou u

.012 u

.012 U

.oil u

.012 U

.Oil U

.0)5

.012 U

.012 u

.Oil u

16 J

62 J

.012 u

.00) 4

1.5 UJ

.01) U

I!

.54 J

BIO

NO

.OU •

NO

NO

NO

NO

NO

NO

.094 •

.002 >

NO

.001 •

108.5 •

477 •

.00) •

.0?) I

10.14 •

NO

7.9)

8. (9 >

A S S f X I C

5 .5

* .?

91.5

6.7

6.)

1.4 1

1.) t

1.5 1

4.4

).6 UJ

10.8 i

1.1 UJ

2)6

20.6

!(K

\LQ

CIANIDE

..

..

..

..

..

956

52.4 J

6 J

CAOMIIM

.ti U

1 V j

1.2 U

.72 UJ

.69 UJ

.67 UJ

.72 UJ

.75 IJ

.82 UJ

1 U

1.1 1

.65 U

.£4 UJ

KID

9.7 J

10 6 J

IS i J

12.2 J

17.8

>.a j
1.6 J

). i J
5.1 J

).6

10.5

4 . 7

(0 .7 J

xf »Cl.*l

i.) U

1, / II

II U

.04 u

.01 U

.U U

.09 U

.08 U

.09

.11 U

.16

.07 u

Cl

— - --

if 11 *KM

tS uj

* i • 1

\! "t i

'.\ u,

5~ UJ

i, u<

. 1, UJ

41 UJ

2 2 J

«6 u

sr t

.'̂  u.

t t j

—— -
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TABLE 7.1-1 (Cont.)

SUMMARY OF FIELD SCREEIIIMC RESULTS AND LABORATORY ANALYTICAL RESULTS

{Mm
I OCA II OK

noioi
110(01

II 060 2

IIOMH

H070I

11070!

110402

110902

111001

II120I

uiioi
111(02

IlltOI
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M1901
112101
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II2JOJ

112502

112501

JAMCLE
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(M)

(

6

(.5

2.S

(.1

t.S

(

I

7

(

(.1

(
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(.5

(.5

(.5

4.S

I.S

(

2

1
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NONNE INANE
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(fPK)

1

. .

»

o.s
la
150

(0

9

JUO

1700

0

MM

750

J.5

• 11

2000

0

O.S

ton
i
57

OIL
(DC EN

N
..

•

N

N

II

II

1

II

N

N

N

II

II

II

N

N

„

„

N

II

ODC*

N

S

N

II

P

t

II

N

S

II

S

1

I

N

1

N

II

f

S

I

P"

..

..

..

.,

..

..

. .

. .

,,

..

..

7.2

1.8

tAIUUIOlr A«»11SIS' I Concent r>tloni in 1119/19)

PAHl

IOIAI

.087 •

«.«72 <

lOOt. 9 >

«. 956 •

2115 t

101.7 •

.514 •

918 i

992 t

NO

71.06 t

1.2(1 t

2.091 •

.0(2 t

511.1 •

12.1(5 I

I7( •

62.7 •

CA»C.

.0(( >

4.714 t

24.9 i

(.09 <

..

22 t

19. a >
.04» <

NO

NO

NO

&.( *
.« t
.779 *

NO

109.7 t

5.95 i

..

57. ( •

2.2 »

PflfKOl

.(1 U

J4 U

.17 U

210 U

60 U

•..

120 U

110 U

1.6 U

.( U

..

2 J

.U U

IOIAI
PnlnuiS

.i •

hO

HO

HO

kD

..

HO

kO

no

hO

(.2 •

no

lENHME

.01] U

.06 U

.Oil U

1.( U

.016 J

.012 U

11

.6

.Oil U

1 J

.001 i

.011 U

.011 U

.75

.012 U

.OK U

22

.001

.015 J

t i l t

.002 t

.175 •

ltd

..

11.66 l

1.91 i

.001 t

161.9

96.64

.012 t

12.115 t

.009 i

MO

NO

2.a2( i
no

HO

596

.00(9 «

.164 •

A « S f « I C

.11 t

6.5

ta?o

..

114

la
..

115 1

1720 J

ClAKIDE

11.7 1

..

2.5 tl

24 .5 1

..

27.1 J

1190 J

CAIiHIlM

.67 U

.16 u

1.6 J

(.( 1

.71 u

2 . )

If AO

1 6 J

11.5 1

19 1

15.) J

4U J

U.?

»f icunr

.06 u

W u

i.6

.2^

6

i

id 1 nix

1 I

1 V

1 ^ UJ

i, > J

.' V
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TA3LE (cone. )"

SOIL QUALITY DATA
TEST TRENCH SAMPLES

VOLATILE ORGANIC COMPOUNDS

(concentrations in ug/kg)

8E7X COMPOUNDS
Benzene
Ethyl Benzene
Toluene
Xylenen
ra t p Xylene
o-Xylene
Sum o£

CHLORINATED COMPOUNDS
Bromodichlorome thane
Carton Tetrachloride
Glloroethane
Chloroform
Qilorometlune
Cilorobenzene
dlorodibrcmoMchane
1. 1-Dichloroecliane
1. 2 -Dichloroethane
1. 1-Dichloroechylene
1 , 2 -Dichloroethylene
1 . 2 -Oichloroprapane
Cis-1. 3-Dichloro-l-propene
Traiu-1. 3-Oicbloro-l-prapena
Methylene Chloride
Scyrana
1.1.2,2 -Tecrachloroeciiane
Tetrachloroechylene
1. 1. 1-Trichloroechane
1.1,2 -Trichloroethane
Trichloroechylene
Vinyl OU.ori.da

OTHER COMPOUNDS
Acetone
Broooeona

Carboodiewltt.de
2-Baanone
Methyl Bchyl Kecone
Methyl iMbucyl Ketone

7r::ai
3.S'

oj/u/j:
Sample

14 U
14 U
14 U
14 U
--
--
ND

14 tj
14 U
14 U
14 U
14 U
14 U
14 U
14 17
14 U
14 O
14 O
14 0
14 U
14 a
42
14 O
14 17
14 (7
14 U
14 V
14 a
14 U

42 (7
14 (7
14 (7
« J
14 C
21
14 O

o3/::/9:
Duplicate

14 U
14 U
14 C
14 57
--
--

ND

14 c
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 C
14 D
14 U
14 0
14 U
14 U
63
14 «
14 C
14 U
6 J
14 a
14 a
14 (7

98
14 a
14 U
10 J
14 a
42
14 (7

171303
4'

03/19/1):

2:000
<4000
140000
370000
--
-.
S9SOOO

2900 (7
2900 U
2900 U
2900 0
2900 V
2900 (7
2900 U
2900 U
2900 U
2900 (7
2900 O
2900 U
2900 U
2900 U
2900 17
2900 (7
2900 a
2900 (7
2900 0
2900 O
2900 17
2900 U

2900 a
2900 a
2900 (7
480 J
2900 a
2900 t7
2900 a

TTTSO: TTIS03
2' 3'

10/OS/93 lO/flo/93 10/08/93
Sample Duplicate

1.4 3.0 IS J
1.2 (7 1.2 U 4 J
O.S J 1.0 J :"

1:0
0.3 J O.S J
1.2 U 0.3 J
2.2 a 4 .9 a l°° a

20 U
20 U
20 (7
20 O
20 UJ
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 17
20 C
20
20 17
20 17
20 17
20 O
20 U
20 C
20 (7

20 U
20 T7
20 U
12 J
20 (7
20 U
20 a

ND Jfec decaccad.
a Calculated uaing •one or all values chac an ««cimace«.
j Aaaociaced value i« qualified a* an escimace. The vmlua 1* considered Co be aceepcable and usable.
U ttoc dececced. Moee Chac the laboratory would have reported, with a J qualifier,

any detected concentration below the atated quant i tat ion limit but above the
laboratory-« method detection li«ic. The laboratory•* nethod detection limit
ii typically about 10 percent of the atated quaneicaeion lioic in the cable.
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SCIL CL'ALITY DATA
SURrlCIAL SOIL SAMPLES

INORGANIC COMPOUNDS

.tracicna in mg/kg)

total

Arsenic, cocal
Cyanide, cacal
Aluminum
Ar.t imany
Barium
Beryllium
Cacinium
Calcium
Orcmium,
Csbalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Pocaaaium
Selenium
Silver
Sodium
Thallium
Varadium
Zinc

SSO*

03/11/92

5 5

4050
2.7 R
31.1 3
0.37 If
0.82 BJ
17000
9.0
s.3 a
11. S
9530
9.7 J
9«70
214 J
0.09 U
8.0 a
397 3
O.SS tiT
0.43 U
271 U
2.1 U
14.3
sa.o

SJ"

c).".3/92

4 .2

s:23
: s a
13.3 3J
0 39 9
1 9 J
13730
l •• -̂
X* . •

« 9 3
19.7
13300
13.9 J
ana
399 J
0 07 U
I'.O
631 3
O.S4 BJ
0.41 0
23) B
0 40 U
17.7
62.4

ssos

03/11/92

»l.S

3430
3.5 R
si 7 a
o.So a
1.2 BJ
3430
S.I
2.6 a
18.9
4930
19. S J
1400 a
52.0 J
0.11 U
«.S U
2 SI B
12.5 J
O.Sn U
182 U
2.7 U
5.1 B
29.8

S307

03/11/9:

8.7

12500
2.7 R
105
O.S1 B
0.72 UJ
13900
19. «
13.9 B
24.1
21200
12.2 J
7880
973 J
0.08 U
21.0
1180 B
o.ss ovr
0.45 U
274 O
2.0 O
29.9
S5.4

SJ'.J

03/11/92

S 3

3720
2.8 a J
3a.3 3
0.33 B
0 . « 9 UJ
23130
7.7
4.0 a
12.5
9213
17.8
15700
190 J
0.03 U
8.3 a
374 B
0.84 [XT
0.40 U
241 U
1.9 U
11. s a
SO.l

SS11

03/11/92

1.4 B

1100
2.5 R
s.a B
2.04 0
O.S7 OJ
2SSOO
5 0
1.1 B
13.5
2970
3.8 J
13200
111 J
O.OH U
S.I U
U2 0
0 44 UJ
0 39 O
295 U
1.9 U
6 3 B
33.0

SJ12

03/11/92

1.3 B

913
2.7 R
4 s a
0.07 U

0.72 UJ
25000
3.:
3.7 a
7.7
2710
3.9 J
12300
1ST J
0.09 U
4.9 U
173 U
0.34 UJ
0.42 0
233 U
2.0 tl
4.5 a
32.3

3313

03/12/92

1.5 B

919
3.2 BJ
4.9 B
o.io u
0.75 BJ
24700
3.«
1.3 a
4.3 U
2790
1.1 J
12300
137 J
0.08 U
4.2 U
Ii5 U
0.48 UJ
0.40 U
294 U
l.» U
4.7 B
17.7

-- Not analysed.
g The reported value is less chan e>.e Contract Required Detection Limit (cux.) but

greater chan or equal Co tile Lostrxi-nent Detection Limit C3L) .
J Associated value is qualified as an estimate. The value is considered Co be acceptable and usable.
R Associated value is unusable.
U Hot detected.
.008
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TA3LZ 4.1-3 (ccr.c . )

SOIL QUALITY DATA
SU3FICIAL SOIL SAMPLES

VOLATILE ORGANIC COMPOUNDS

(ccncen~ra~icr.3 in ug/kg)

BETX CCMPCUNCS
Benzene
EchyL Benzene
Toluene
Xylar.ei
Sum of BETX

GCUIRINATED CCMPCWiDS
Sramodichlorome thane
Cirbon TetracMonde
Cilaroethune
Chloroform
Cvlorome thane
CUarobenzene
CUorQdibronicinettur.e
1. l-Dichlaraethdne
1, 2-Oi.chloraethane
1.1-Oichloraethylene
1.2-Di.cnloroethylene
1.2-Dichlaraprcpane
Ci3-l,1-Dichloro-l-propane
Trans-l, 3-Dichlora-l-propene
Mechylene Chlorxde
Scyrene
1,1,2,2 -Tetrachloroethane
Tecrachloroechylene
1,1. 1-Trichloroechane
1,1,2-Trichloroe thane
Trichloroethylene
Vinyl Chloride

OTHER CCHFOUMDS
Acetone
Bromoform
Bromomethane
Carbondisulfide
2-Hexanone
Methyl Bthyl Kecone
Methyl Isobucyl Ketone

So3b

03/11/9:

13 U
U 'J
13 U
13 U
NE

13 U
13 U
13 U
13 U
13 U
13 U
13 t7
13 0
13 C7
13 U
U U
13 U
13 U
13 U
20 (7
13 U
13 U
13 U
13 t7
13 U
13 17
13 0

17 C7
13 U
13 D
13 V
13 U
13 U
13 a

s;;:-

a j i J/

12 u
3 J
1 w"

IJ -•
14 1

12 "
12
12
12
12
12
12
12
12
12 t;
12 i;
12 V
12 U
12 'J
13 CJ
12 U
12 U
12 U
12 C7
12 a
12 0
12 17

31 U
12 57
12 U
12 B

'12 17
12 J
12 17

S303

J2 03/11/92

17 C7
17 (7
17 U
17 C
ND

17 C7
17 U
17 U
17 U
17 U
17 U
17 0
17 U
17 17
17 U
17 U
17 0
17 U
17 0
71 17
17 17
17 U
17 U
17 U
17 (7
17 U
17 U

21 17
17 (7
17 U
4 J
17 t7
13 J
17 D

S3C9

03/11;

12 U
12 U
12 U
12 IT
MS

12 17
12 17
12 U
12 U
12 U
12 U
12 U
12 17
12 U
12 C7
12 U
12 C7
12 U
12 U
22 a
12 CJ
12 C7
12 U
12 t7
12 U
12 (7
12 (7

12 a
12 CJ
12 0
12 U
12 U
12 a
12 V

SS10

'9: 03/11/92

12 U
12 U
12 17
12 U
MS

12 0
12 (7
12 U
12 U
12 17
12 U
12 0
12 U
12 U
12 U
12 C7
12 U
12 U
12 C7
12 U
12 17
12 U
12 U
12 (7
12 t7
12 U
12 C

12 t)
12 C7
12 U
12 a
12 (7
12 a
12 U

S311

oj/u/9:

11 U
11 U
11 U
11 U
NC

11 17
11 U
11 U
11 U
11 U
no
11 U
11 U
11 U
11 U
11 U
11 U
11 17
11 V
11 U
11 U
11 U
11 C7
11 U
n a
11 U
11 U

I. U
11 0
11 V
11 a
11 U
» j
11 U

S312

03/11/92

12 17
12 U
12 U
12 C
MS

12 U
12 U
12 (7
12 U
12 17
12 17
12 U
12 U
12 U
12 17
12 U
12 U
12 U
12 17
17 U
12 C7
12 U
12 V
12 U
12 U
12 U
12 U

20 a
12 (7
12 U
12 (J
12 (7
12 0
12 U

Sol3

03/12/9:

11 U
11 17
11 U
11 U
N2

11 0
11 U
11 17
11 U
11 !7
11 U
11 0
11 0
11 U
11 U
11 U
11 U
11 U
11 17
11 C7
11 a
11 a
11 U
11 a
11 a
11 0
11 a

25 U
11 a
11 a
11 a
11 (7
19 J
11 t7

ND Not decocted.
a Calculated using raw or all valuai that are astimacss.
J Associated value is qualified u an estimate. The vslua is considered Co be acceptable and usable.
U Hoe detected. «toc« chae the laboratory would bava reported, with a J qualifier,

any detected concentration below the stated quaneicacion limit but above the
laboratory's mecbod detection liai:. The laboratory's nethod detection limit
it typically about 10 percent at the stated quantitacion limit in the cable.

.008
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SOIL QUALITY CA7A
S - ~* —• r f~ — * * t» -^ T " C**1'^ff*C'.̂.-. r i i_ i. .-w- bvy iu Orti'lr'LiC.o

SZMIVCLATILE ORGANIC COMPOUNDS

(cor.centra"icr.s in ug/kg)

CARCINOGENIC COMPOUNDS
Beruo (•>) anthracene
Ben:o(b) C luorsnthene
8en:o(>0 Cluoranchene
Benio (a) pvrine
Cirtarole

Dibenso (ah) anchrjcsne
Ir.deno ( 1 , 2 , 3 . cd) pyrene
Sum of Carcinogens

PROJECT SPECIFIC NCN-aWCINOCENIC CCMPCLTffiS
Aceiuptichene
Acenjphciiylene
Antiiracene
Beruo(ghi) perylene
Dibenzofuran
Fluoranehene
Fluorene
2-Machyln»phthjlene
Naphthalene
PhenafiChrene
Pyrsr.e
Sun oC r*on -Carcinogens
Sum at Total PAH Compounds

PHENOLIC COMPCUNBS
4 -Ciloro-3 -ntethylphenol
2-Gvloraphenol
o-Cresol
p-Cresal
2,4-Dichlarophenal
2 , 4 -Dimethylphenol
2,4-Dinitraphenol
2-Meehyl-4.S-diaitrophenol
2-Nitrophenol
4-Mitrophenol
Pentachloraphena I
Phenol
2,4. 5-TricMorophenol
2,4,«-Trlchlorophenol

SjCn

03/11/72

sa j
65 J
63 J
55 J
400 f

I2a J
400 U
401} U

3ii<i a

.•JffiS
400 U
400 U
400 U
400 U
400 U
130 J
400 f
400 V
2:0 J
ISO J
100 J
600 a
9«o a

400 U
400 tr
400 U
400 U
400 U
400 U
9SO U
9«o a
400 U
960 U
9SO (I
4oa a
»so a
400 U

s^c-

oi.".:.'9:

J?: .c
40 J

45 -*
l.'C L-
330 'J
51 J
3)0 •„•
390 tJ
13« l

ISO J
850
330 U
390 U
s: J
110 J
390 U
100 J
9430
113 J
4j J

10829 A
109S» d

390 U
390 (J
390 tJ
390 U
390 U
390 U
940 U
940 U
390 U
940 (7
940 U
390 U
340 U
390 a

SSC3

03/11/9:

4500
3500
2800
2900
2300
4300
7SO J
2000
2JSSQ a

210 J
1900
3SOO
1400 J
1700 J
8600
3100
1300 J
SoOO
10000
£000
43410 a
S7070 a

1900 U
1900 17
3000
9300
1700 U
910 J
4SOO U
4soo a
1900 U
4SOO U
4600 U
14000
4soo a
1900 a

So09

03/11/92

410 U
410 U
410 U
410 U
410 U
413 U
413 U
4X3 U
KC

410 U
410 U
410 U
410 U
410 U
410 0
410 U
410 U
410 a
410 U
410 U
HD
NO

410 a
410 a
410 U
410 U
410 U
410 U
990 D
9»0 U
410 V
990 U
990 U
4io a
990 a
«io a

S310

o:m/7:

240 J

260 J
230 J
190 J
390 U
300 J
60 J
loO J
1470 a

390 U
390 U
390 U
170 J
390 U
330 J
390 U
390 U
390 U
ISO J
310 J
1010 a
2500 a

390 CJ
390 U
390 U
390 U
390 U
390 U
940 0
940 U
390 0
940 U
940 U
390 U
940 U
390 0

SJ'. :

03/11/02

120 J
ISO J
200 J
123 J
3'0 U
2:0 J
370 U
9» J
9C6 A

370 U
43 J
370 (J
63 J
370 U
370 J
370 U
370 U
370 U
80 J
300 J
8S6 a
1762 a

370 O
370 a
370 0
370 U
370 0
370 U
900 U
900 a
370 a
900 tr
900 a
370 a
900 U
J70 U

sj;:

o:/::/9:

400 U

400 C
400 C
430 U
4oc t;
403 U
400 U
400 U
N~

400 U
400 U
400 U
400 C
400 U
400 U
400 U
400 U
400 U
400 U
400 U
ND
NO

400 U
400 U
400 U
400 U
400 a
400 (7
9SO U
960 U
400 17
9<0 (7
960 (7
4oa a
960 O
400 U

Si'.l

33.' :.'92

60
64
67
s:
380 "
94
33: 'J
42 J
332 a

330 L-
330 U
330 U
330 U
330 U
HO J
330 U
38C U
38C (7
13C J
130 J
390 a
772 a

33C U
380 (7
380 (7
ISO (7
330 (7
380 U
930 U
930 U
380 U
930 C7
930 U
380 (7
930 U
180 U

MD Hoc dacacced.
a Calculacad umiag mama or all valuas chac ara aacuuces.
J Aaaociaced value la qualified aa an eaciaace. Ttu» value is considered Co be acceptable and usable.
O Hoc deeeceed. Noce ciiac die laboratory would have reported, with a J qualifier,

any detected concentration below the stated quaotitation liodt but above the
laboratory's method detection limit. Ihe laboratory's Mthod detection limit
is typically about 10 percent of the stated quantitation limit in the tahle.
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SOIL C^AL. "TV CATA
SUariCIAL SOIL SAMPLES

SEMIVCLATILE ORGANIC COMPOUM3S

(ccr.csr.cracior.3 ir. ug/kg)

CTHES SEMTVOLATIL2 ORGANIC CCMPCCNCS
Bi.3 (2 -chloroethoxy)raechjne
BLS C -cMoroethyl)ether
BisC-chloroiacpropyll ether
Bn (2 -<thy thexyl I phthaLita
4-Bromcphenyl Fhenyl ether
But/1, benryl phthalata
4-Ciloroaniline
2 -CMoronaphtiulene
«-Cilorophenyl phenyl ether
Di-n-butyl phthalate
Di-a-octyl phthalate
1. J-Dichlorobensene
1.3-DichIorobenzen«
1.4-Oiciilorobensene
3.3-Oichlorabeazidine
Oiechyl phchalace
Dimethyl phthalate
2. 4-Oiai.trotoluene
2, (-Dinitrotoluene
Kexachlorabeiuene
Hexachlorobutadaene
Hexachlorocyclapencadiene
Hexachloroethane
lacphorane
N-Nitrosodi-n-prcpylamine
N-Nitrosodiphenylamine
2 -Cfitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
1.2.4 -Tricivlorabensene

S3C»

03/11/9;

4oa L-
400 U
400 C
400 a
400 IT
400 a
400 a
400 U
400 u
400 U
420 a
400 U
400 C
400 U
400 U
400 U
430 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
9SO U
960 U
960 U
400 U
400 C

SJ"

03, -.:,'»:

3?C U
3K C
37C U
3)0 C
39C 'J
3 JO U
390 U
390 U
390 U
SO J
390 ;;
390 U
390 'J
390 U
390 (I
390 U
390 U
39C U
390 U
390 U
39C 0
390 U
390 i;
390 U
390 U
390 U
940 U
940 U
940 U
J90 U
390 U

S30U

03/11/9;

1900 U
1900 U
1900 U
1900 U
1700 U
1900 U
1900 U
1100 U
1900 U
1900 U
1900 U
1-JOO U
1900 (7
1900 U
HOO U
1900 U
1900 0
1700 U
1900 U
1900 0
1900 L'
1900 U
1900 U
1900 U
1900 a
1900 U
4600 U
4»oo a
4SOO U
1900 U
1900 U

S307

aj/ii/9:

413 U
410 U
410 U
410 U
410 U
410 U'
413 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
413 U
410 U
410 U
410 U
990 U
990 U
990 U
413 U
410 U

S313

03/11 '9:

370 U
370 U
390 U
230 J
390 U
370 U
370 U
300 U
39C U
390 U
390 U
390 tf
390 U
390 U
390 U
390 U
370 U
370 i;
390 U
390 U
390 U
390 V
390 U
390 U
390 U
390 0
940 17
940 U
940 U
J»0 U
390 U

SJ't 1

oj. 11/7:

3~0 U
3-0 u
3TO U
350 J
3T3 (J
3 " U
3"0 U
3TO U
3-0 U
3'0 U
3TO U
370 U
3?0 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 O
370 U
900 U
900 U
900 U
370 U
370 U

S3-.:

03.'ll/7:

4:0 u
4:0 t;
400 u
85 J
4CO U
403 U
400 a
4CO U
43C U
400 V
4 CO U
430 U
40C U
430 U
400 U
403 a
400 a
430 U
400 a
400 U
430 'J
400 U
400 U
400 V
400 a
400 a
9SO U
953 cr
9«o a
400 U
400 a

S31J

03,'i:/9:

330 U
330 "
330 L*
30C J
330 U
3a: a
330 'J
330 a
330 'J
330 U
333 a
33C a
330 a
330 a
39C a
330 a
330 a
330 a
330 a
380 a
330 -J
jao a
390 a
330 U
390 C
380 U
930 Q
930 a
930 U
180 0
ISO 0

Aasociacad value ia qualified as an escimace. The value is considered co be acceptable and usable.
Noc detected. Note Chat the laboratory would have reported, with a J qualifier.
any detected concentration below the stated quancicacion limit but above the
laboratory « method decoction limit. The laboratory's method detection limit
is typically about 10 percent of the stated quantisation limit in the table.

.008
01/24/94



SOIL GL'AI'i.*.f DATA
SURFICiAL SOIL SAMPLES

PESTICIDES AND PCBs

(concentrations in ug/kg)

Aliirin
a-BHC
b-BHC
d-BHC
g-BHC (Lindar.el
Alpha Chloriina
Gjirma Cilordane
4 .4 ' -CCO
4 . 4 ' -DCE
4,4 ' -CDT
Oialdrin
Endosulfjn I
EndosulCan II
ERdoaulfJtn Sulface
Endrin
Eruirin Aldehyde
Bxlrin Kecone
Hepcachlor
HcpcactUor Epoxide
Mechiyloxyclor
Toxaphene

PC33
PCS-1016
PCS-1221
PCS-1232
PCS-1242
PC3-1248
PC3-12S4
PC3-1260

S30o

03/11/9:

2.0 U
:.o u
2.0 c-
2. a u
:.o cj
2.0 C
2.0 U
4. a u
4.0 U
4 .0 U
4 .0 U
2.0 U
4.0 17
4.0 u
4 .0 U
4.0 U
4.0 U
2.0 U
2.0 U
20 txT
1000 U

200 U
400 U
200 U
200 U
200 U
200 U
200 a

S3cr

03/::/9:

10 U
10 U
13 t;
u c
10 i;
13 -
1C C
20 U
20 U
23 U
23 U
10 U
20 U
20 U
20 (7
20 a
20 U
13 U
10 U
100 U
13CO U

2CO U
4oa a
200 a
200 U
200 U
200 U
200 U

S308

03/11/5:

12 U
12 U
12 U
12 U
12 U
12 C
i: c
24 C
24 U
24 U
24 U
12 U
24 (J
24 U
24 U
24 U
24 U
12 U
12 O
120 CJ
sooa a

1200 U
2400 U
1200 U
1200 (7
1200 U
1200 C
1200 U

ssoa

o3/::/9:

2.1 U
2.1 U
2.1 U
2.1 U
2.1 U
2.1 U
2.1 U
4.1 U
4.1 U
4.1 U
4.1 U
2.1 U
4.1 U
4.1 U
4.1 U
4.1 (J

4.1 U
2.1 U
2.1 U
21 UJ
210 U

41 U
83 U
41 U
41 U
41 0
41 a
41 U

S3 10

03/u/?:

s o u
s.o u
s.o u
6.0 U
s.o u
a 0 U
s. a u
12 U
12 U
12 U
12 0
s.o u
12 IT
12 U
12 U
12 U
12 U
60 U
6.0 U
CO UJ
SCO U

120 U
240 U
120 a
120 U
120 tl
120 U
120 U

S3 11

01/11/9:

1 .9 U
1.9 U
1.9 U
1.9 U
1.9 U
1.9 IT
1.9 U
3.7 U
3.7 U
3.7 0
3.7 U
1.9 U
3.7 U
3.7 U
3.7 IT
3.7 U
3.7 U
1.9 U
1.9 0
19 UJ
190 U

37 U
75 tl
J7 U
37 C
37 0
37 tJ
37 O

S3-.:

03/::/9:

2.0 a
2.0 U
2.0 U
2.0 U
2.0 U
2.0 U
2.0 U
4 .0 V
4.01;
4.0 U

4.0 U
2.0 U
4.00
4 .a u
4.0 U
4.0 U
4.0 U
2 .0 U
2.0 U
20 UJ
200 U

40 IT
81 U
40 U
40 tl
40 a
40 a
40 0

S3::

s:.'::/9:

2.0 U
2.0 U
2.3 u
2.3 U
:.: a
2.3 0
: : u
3.3 U
3.3 U
33 U
3.3 U
2.0 U
33 tJ
3.3 U
3.9 U
33 U
33 U
2.3 t;
2.0 U
23 UJ
2c: u

33 C
78 U
19 U
33 (7
38 17
38 (7
18 U

J Associated value is qualified as an escimace.
U Hoc decccced.
.008 •
01/24/94

The value is considered co be acceptable and usable.



7A3LS 4.1-11 (cont. )

SOIL QUALITY DATA
GROUND SURFACE SOIL SAMPLES

INORGANIC COMPOUNDS

(concentrations in mg/kg)

Arsenic, total
C/anida, total
Aluminum
Ar.timony
Barium
Beryllium
Cadmium
Calcium
Chromium, total
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

CS1S CSli C317

08/31/9J Qa,'3:/93 09/01/93

20. 2 J
4.S

S.: ,' «.2J
0.20 U 0.5J U

U O.S3 0' O.S5 U

19.2 17.«

0.73 0.02 tf 0.04 O

1-3 J 1.3 J 0.47 UJ

-- Not analyzed.
J Associated value is qualified as an estimate. The value is considered to be acceptable and usable.
U Not detected.
3. .001
03/27/94



TABLE 4.1-12 (ccr.c.)

SOIL QUALITY DATA
GROUND SURFACE SOIL SAMPLES
VOLATILE ORGANIC COMPOUNDS

(concencrations in ug/kg)

CS15 CJ-.i C317

08/31/93 O J , 3 1 / 9 3 09/01/93

BETX CCMPCUNDS
Benzene
Ethyl Benzene
Toluene
m t p Xylene
o-Xylene
Sun of BETX

CHLORINATED CCMPCUNDS
Bromodichloromactune
Carbon Tecrachloride
Glloroeehane
CUorotoCTi
Chloromechane
QUorobenzene
CUorodibromome thane
1.1-DLchloroechane
1.2-Dichloroeciune
1.1-Dichloroechylene
1.2-Dichloroecnylene
1.2-Oichloropropane
Cia-1,1-OiclU.oro-l-propene
Trans-1.1-Oichloco-l-propene
Mechylena Chloride
Scyrena
1.1,2,2-Tacrachloroechane
Tacrachioroechylene
1.1.1-Trlchloroechane
1.1.2-Trichlaroeclune
Trichloroechylene
Vinyl Chloride

OTHER COMPOUNDS
Acecone
Bromo^orra
Bcamanectiana
C*rt>andisulfid«
2-Bexanana
Macbyl Bchyl Kmtaaa
M«ehyl laobueyl Bccone

0.2 J
0.2 J
0.3 J
0.3 J
l.l U
1.0 4

0.3 J
i.: c
0.4 J
0.4 J
0.3 J
14 J

1.1 U
l.l U
1.1 U
2.2 UT
1.1 U
ND

NO
a
J
a

Hoc analyzed.
Mac dac«cc«d.
Caleulaud uaiag mama or all valura cbac an •mine**.
As«od«c*d v«Iu« la qualified aa an MClnaca. TUa value la considered eo be accepcable and usable.
Hoc daeeeced. Hoce tbac ehe laboracoiy «ould have rcporeed. wieh a J ijuaUfier,
any deeacead conceneracioa below cfae icaced quancicaeion limit buc above the
labormeorya Bacliod deeeccion liaie. The laboneozyi method detection limit
la typically abouc 10 percent oC che aeacad quaneicaeion limit in the cable.
0013,

01/24/94



7A31£ 4 . 1 - 1 3 (cen t . )

SOIL CL'AIITY DATA
GROUND SUSrACE SOIL SAMPLES

SEMI VOLATILE ORGANIC COMPOUNDS

(concentrations in ug/kg)

CARCINOGENIC COMPOUNDS
Benzo(a)anthracene
Benio(b) Cluoranchene
Ben=o(k) Cluoranthene
Ben:o(a)pyrene
Carbazole
Chrysene
Oiben:o(ah)anthracene
Indeno(1,2,3. cd)pyrene
Sum of Carcinogens

PROJECT SPECIFIC NON-CARdNOGENTC CCMPCCNCS
Acenaphchene
AcenaphthyIene
Anthracene
Benso(ghi)perylene
Dibenzofuran
Fluoranchene
Fluorene
2-Mechylnaphthalene
Naphthalene
Phananthrene
Pyrene
Sum of Nan-Carcinogens
Sun at Total PAH Compounds

PKENCUC COMPOUNDS
4-Chloro-3-mechylphenol
2-Chlorophenol
o-Cmsol 34 y
p-Cresol jg U
2.4-Dichlorophenol
2.4-DimechyIphenol 230 0
2.4-Dinitrophenol
2-Mechy1-4,6-dinitropheno1
2-Nitrophenol
4-Nicrophanol
Pantachlorophenol
Phenol 44 0
2,4,S-Trichloropheool
2,4,S-Trichlorophenol

«J k&

CJ/31/9]

820
7:0
700
630
100 J
900
130 J
3:0 J
4430 a

MCS
130 J
ISO J
250 J
2SO J
IZO J
1400
ISO J
80 J
310 J
770
1100
4770 a
9200 a

GJ13

08/3'./?3

530
530
360 J
380
530
630
73 J
120 J
3:03 a

47 J
9» J
1200
9S J
210 J
963
300 J
320 J
1000
1100
770
C099 a
9302 a

G514

03/31/93

230 J
230 J
iao j
170 J
44 U
270 J
47 U
79 J
1153 a

ISO J
42 U
120 J
74 J
100 J
(40
55 J
50 U
230 J
480
450
2299 a
3458 a

G315

08/31/93

470000
390000
300000
320000
20000 J
470000
88000 J
130000
2188000 a

420 U
96000 J
91000 J
89000 J
450 U
440000
31000 J
540 U
27000 J
200000
430000
1404000 a
3592000 a

GS16

08/31/9)

1500
1600
1(00
1200
220 J
1900
140 J
230 J
8390 a

ISO J
110 J
270 J
220 J
420 J
2900
230 J
(00 J
4(0 J
4100
2200
11(70 a
200(0 a

G317

09/01/9)

1600
1700
1000
1200
ISO J
1400
190 J
320 J
7570 a

S3 J
S10
520
240 J
140 J
1800
280 J
110 J
230 J
1200
1400
(498 a
140(3 a

SO J
200 J

240 IT

110 J

3S 0
37 0

230 U

45 C

380 U
410 U

2500 U

490 U

78 V
84 U

520 U

100 U

37 U
40 U

250 U

49 U

— Hoe analyzed.
a Calculated using «oi
J Asiociacad value ia
a Hoc decocted.
dags.pm
01/34/94

IB or all valuaa ehac ara estimates.
qualified aa an estimate. The value is considered acceptable and usable.



TA3LE •; .1-19 (cent. )

SOIL QUALITY DATA
SOIL BORING SAMPLES
INORGANIC COMPOUNDS

(concentrations in mg/kg)

Arsenic, cocal
Cyanide, cocal
Aluminum
Annmcr.y
Barium
Beryllium
Cadfflium
Calcium
Giromium, cocal
Cobalc
Capper
Iron
Lead
Kagnes lum
Manganese
Mercury
Nickel
Pocassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zir.c

S35:a5 SBSZifl S3S214
9. S-ll. 5' 1--19- 32-34-

09/15/93 0-? 15/93 09/15/93

1.7 a 3.S 17.7
0.12 U 0.12 U 0.46 B

..
--
--
0.73 U 1.7 0.72 U
..
..
--
--
--
2.9 J 4.0 J J.O J
--
--
o.oa u o.i3 u o.oa u
..
..
O.S2 U O.S2 U 0.74 B
..
-.
--
..

S35304 sasu: sassc:
7-9' 37-29- 2-4'

09/16/93 09/18/93 10/07/93

2.0 BJ- 1.7 BJ 11-0
0.12 U 4.1 0 93 BJ

..

.-

..
0.79 B 0.73 U 1 .0 B
..
..
.-
-.
..
J.9 J 2.9 J 44.4
..
.-
0.04 U 0.04 U 0 04 U
--
.-
0.51 UJ 0 52 UJ J .0 J
..
-.
.-
-.
..

S3S41: S35?

1C/37/93 13/J

Si 2 8.0
3.0 J 0.23

--
--
--
c.70 u 0.7:
--
--
--
--
--
32 3.0
--
--
O.C2 U 0.02
.-
--
0 3"! L" 0.37
--
--
..
-.

13
4'

~/93

BJ

U

U

UJ

-- Hoc anal/red.
B Tie reported value is less than te» Ccneracr Re<juirsd Dececcion Limic (CaDL) buc

greacer ctian or equal Co toe Irjcramenc Dececcion Linie (IDL) .
J Associaced value is qualified as an escimace. The value is considered Co be accepcable and usable.
U Hoc dececced.
.027
03/27/94



TABLE 4 . 1-20 (ccr.C. )

SOIL C.CALITY DATA
SOIL BORING SAMPLES

VOLATILE ORGANIC COMPOUNDS

(concentrations in ug/kg)

sas3i: sasso:
27-29- 2-4-

S3S.512
27-29-

S35710
22-24'

sasio:
2-4'

S3S304
7-9'

sasKi
17-i?-

sas?::
I7.29-

BETX COMPCIWCS
Benzene
Ethyl Benzene
Toluene
m i p Xylene
o-Xylene
Sum of BETX

CHLORINATED COMPOUNDS
Bromodichloromechane
Cirbcn Tecrachlari.de
Giloroechane
CMoroCocn
Chlorome thane
Chla robenzene
Cilorodibramomethane
1,1-DxchloroeChane
1.2 - Di ciilo raeehane
1.1-Oichloroechylene
1.2-Oichloroethylene
1.2 -OxcMoropropone
Cis-l.3-Dichloro-l-propane
Trans-i, 3-Oichloro-l-propene
Mechylene Chloride
Seyrena
1,1.2.2 -Tecrachloroechane
Tecrachloroethylene
1.1.1-Trichlaroechane
1.1.2-Trichloroechane
TrichloroecJiylene
Vinyl Chloride

OTHER COMPOONDS
Acetone
BramaCorn
Bronone thane
Carbondisulfide
2-Hoxanone
Maehyl BChyl Katone
Mechyl I«obucyl tocone

10/07/93 10/07/93 10/07/93 11/01/13 ll.'01/')3 11/01/93 11/31/93

18
19
6.0
4.9
6.0
73.9

1.2 U
1.2 U
I.I U
3.5 U
1.2 U
HD

sa j
l(JQ
soo
«?00
19CO
93S3 J

270
94
320
19
20
712

0 7 J
l.l J
1.2 U
:.3 u
i.: u
I. a a

4 4
0.3 J
i.: o
2.4 IT
1.2 U
4.7 a

0.3 J
0.3 J
1.1 U
2.2 U
1.1 C
O.S a

<:
1.2 C
1.2 C
1.4 U
0.4 J
«1.4 a

-- Hoc analyzed.
HD Hoc dacaccod.
a Calculated using aona or all values that ara aatioates.
J Aacociatad value ia qualified as an estimate. The value is considered Co ba acceptable and usable.
V Mot detected. Mote chat tha laboratory would have reported, with a J qualifier.

any detected concentration below the stated quantltation limit but above the
laboratory's aachod detection liadt. The laboratory's method detection limit
is typically about 10 percent o£ the stated quantisation limit in the cable.

3,.010
01/24/94



7A2LE 4 . : -21 (cent . )

^ ~ - *-»("•*
VJi.— (.Urt

SOIL HCRIN'G SAMPLES
SEMIVOLATILE ORGPuVIC COMPOUNDS

G ir. ug/kg)

COMPOUNDS
B«-n:o ia) anthracene
Binio(b)Cluoranthene
B-inroOc) Jluoranthene

Chrysene
Oibenzofoh) anthracene
Indeno(1,2.3.cd)pyrene
Sura at Carcinogens

PROTECT SPECIFIC NCN-CWCINCCEN7.C CCKPC
Acsiuphthene
Acenaphchylene
Anthracene
Benzo (ghi) perylane
OibtsnzoCuran
Fluoranchene
Fluorene
2 -Methylnaphthaler.e
Naphthalene
Phenanthrene
Pyrene
Sum of Nbn-Carcinogens
Sum aC Total PAH Compounds

PHENOLIC COMPOUNCS
4-Chlara-3-mechylphenol
2-Chlorophenol
o-Cresol
p-Cresol
2,4-Dichlorophecol
2,4 -Dimethy Lphenol
2.4-Oinitrophenol
2-Mechyl-4,S-dinitrophenol
2-Kitrophenal
4-Nitrophenol
P tf&CAGSUQ POpflCflOl

Phenol
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol

joj3i:
:7-:9-

09/li/33

s: u
37 u
71 U
53 IT
53 U
43 U
57 u
s: u
NC

:UNCS
4o U
SI 0
43 U
so u
49 tj
57 U
s: u
59 U
5<i U
4J V
51 U
ND
ND

41 V
45 t7

sassa:
2-4-

13/07/33

ISGOOCO
13000CO
9300CO
9SOOCC
450000 J
1SOOCOO
inoooc ,'
3SOOCJ J
7310000 a

8SOOO J
240000 J
540000 J
290000 J
S30000 J
230000C
1300000
s:oooc j
1000000
3300000
1700000
124SSOOO a
197«aOOO a

2000 U
2100 U

S3Soi:
:7-:3-

13/07/93

5300 U
3300 U
7300 U
5500 U
5400 U
4400 U
S300 U
S300 U
ND

4700 0
5:00 u
4400 U
s:oo u
5100 U
5)00 U
5400 U
S100 U
S700 0
4900 U
s:oo a
ND
ND

24000 J
75000

SBS713
2:-24'

10/07/93

43 U
34 C
S3 C
4} U
43 U
39 U
s: u
43 U
ND

42 U
47 U
39 0
4a (J
45 U
S3 U
43 U
SS U
51 U
44 U
47 U
ND
ND

1SOO
ISO J

33570:
:-4'

11/01/93

49 U
35 U
67 i;
SO V
50 U
40 U
S3 t;
49 U
ND

43 U
43 U
40 U
47 U
47 U

So J
49 U
So U
s: u
SO J
51 J
1S7 a
1S7 a

39 U
42 U

S35304
7-9'

11/01/93

43 U
34 U
65 U
43 U
43 U
39 U
52 tl
43 U
NC

42 U
47 U
39 U
4o U
43 U
S3 U
48 U
S5 U
64 J
44 U
47 U
S4 a
<4 a

33 a
41 U

SBS9CJ
17-13'

11/01/93

43 U
34 U
S5 U
49 U
43 U
33 U
s: u
43 U
ND

42 U
47 U
39 U
4S U
45 U
S3 U
43 U
SS U
SI U
44 U
47 U
ND
ND

39 1}
41 a

S35K;
27-:5-

11/31/33

43 U
35 U
67 U
SO. U
so u
4C U
53 a
43 U
NC

43 U
43 U
40 U
47 U
47 U
54 a
49 U
Si U
s: o
45 U
48 (7
ND
ND

ISO J
42 a

290 U

S4 V

13000 U

2SOO U

29000 U

130000

1200

240 J

2SO U

SI U

2SO CJ

49 U

250 U

49 U

2<o a

51 U

-- Mac analyzed.
ND Noc dececcad.
a Calculated using aone or all values cha: are astimatss.
•I Associated value ia qualified as an esciiuca. The value is considered acceptable and usable.
U Not detected.
sbl.pra
01/24/94



7A3LZ 4.1-13 (ccr.-.)

SOT! QUALITY DATA
SOIL BORIN'G SAMPLES
INORGANIC COMPOUNDS

(ccr.cenrracions in mg/kg)

534:12

Arsenic, total
C/onidtf. total
Aluminum
Antimony
Barium
Beryllium
Cadmium
Calcium
Circmium. cocal
Csbdlc
Copper
Ircn
Lead
Magnesium
Hir-gonese
Mercury
Nickel
Pocassium
Selenium
Silver
Sodiun
Thallium
Vanadium
Zinc

SD43C4 S34308 SB43i:
2-4'

Q9/2J/53 CJ/1S/53 09/1S/91 01/15/93 09/15/93 01/15/93 09/2C/93 CJ/:3/93
Sairple Cuplicace

26.? 1.1 9 6.0
0.70 B 0.12 U 0.12 U

3.4

5.2
0.12 U

S.O 23.4 S.5J S.3J
0.12 U 0 S3 U 0.27 U 0.3J U

0.89 SJ O.S> 0' 0.70 0 0.71 U 0.70 U 0 72 U O.S3 U 0.73 t,"

2.3 J l.S J 1.7 J 2 .S J
1230
IS.3

3320

0.02 u o.i: o.n u 0.09 u 0.07 u o.oa u 0.02 a 0.02 o

0.39 U 0.49 L' 0.50 U 0.51 U 0. SO U 0.52 0 0.88 BJ 0.52 (IT

-- Nbc analyzed.
B The reported value i.3 less than the Concrac: Required Cececcion Limit (CfflL) but

greater than or equal to the Instrument Detection Limit (IEL).
J Associated value is qualified as an estimate. The value is considered to be acceptable and usable.
U Not detected.
.027
03/27/94



SOIL QUALITY DATA
SOIL BORING SAMPLES
IMCRGANIC COMPOUNDS

(ccr.cer.wraiiicns in mg/kg)

Arsenic. total
Cyanide, total
Aluminum
Ancimany
Barium
Beryl1ium
Cadmium
Calcium
Chromium, total
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Tttall ium
Vanadium
Zinc

S344Co S3440J
U-14- i'-lJ-

09/20/93 0>/:0/93

i: 3 J
l.l <J

0 »1 U

2790 3440
2.5 J

SB44L2
27-29-

09/20/93

Si. 8 J
l.S U

0.73 O

10300
3.9 J

SB450:
2-4'

09/27/93

15.7
19.7

0.92 U

41.1

SD4504
7-9'

00/27/93

3 «
0.12 U

0.72 U

2.9

SB4-iOd
17-19'

09/2-/93

4 .3
0.12 U

1.0 B

2. a

S34SX3
29.5-3L.S-

09/27/93
Sample

33.9
O.S3 3

0.72 (J

2 .7

C9/27/93
Cuplicat

33.3
1.4 B

0.72 U

3.S

o.c: o o.a: u 0.54 o.o: u 0.02 u 0.02 u 0.02

o 43 KJ o.s: t;j s.a j 0.37 u o.*o 0.50 BJ

-- Hoc analyzed.
B The reported value is less than the Contract Required Detection Limit (C3JDI.I but

greater than or equal to the lastrjnient Detection Limit (IDL) .
J Associated value is qualified as an estimate. The value is considered to be acceptable and usable.
U Not detected.
.027
03/27/94



TABLE •; . 1-20 (cent:. )

SOIL QUALITY DATA
SOIL 3CRING SAMPLES

VOLATILE ORGANIC COMPOUNDS

(ccncencratiions in ug/kg)

BETX COMPOUNDS
Benzene
Ethyl Benzene
Toluene
m t p X/lene
o-Xyl«ne
Sun at BETX

CHLORIHATED CCWCUNCS
Bromodicnloromeciune
Carbon Tecrachloride
dlocoechane
Chloroform
CUoromechane
CUorobenzene
CUo rodibrooometiune
1.l-Dichlaroeehane
I, 2-DicM.oroechane
1.1-Dicnloroechylene
1.2-Dichlaroeciiylene
1.2-Oienloropropane
Cia-1,3-Oichloro-l-propene
Traiu-1,1-Oichloro-l-propene
Methylene QUoride
Scyrene
1.1,2,2-Tetrachloroechane
TacricMoroechylene
1.1.1-Trichloro«chane
1.1.2-Trichlaroechara
Trichloroach/lene
Vinyl Chloride

OTHER CDMPODNDS
Acetone
BroBOform

1.2 J
2.S U
:j j
S.2 U
2.S U
24.: a

7-9'
S04409
17-19-

S3441 a 5344:2
2-4'

5345:4
7-9-

s34 soa
17-19-

0.4

Carbondiaulfide
2-H«xanoa«
Hcchyl EChyl Kecone
M«chyl loobueyl K»cone

09/20/93 09/20/93 09/27/93 09/27/93

1.2 U
1.7
1.2 U
2.1 J
1.5
5.3 a

O.S J
a.s
2.7
1.4 J
3.2
1«.S a

8.0
4.2
1.7
O.S J
0.9 J
IS. 3 a

2.8 J
1.4 U
1.9 J
0.8 J
O.S J
S.I a

O.S J
1.2 II
O.S J
0.4 J
o.: „•
1.7 a

310
300
2SO
23 J
130
1Q13 a

— (foe analyzed.
a Calculated uaing COM or all valua chae arc •ac
J A»«ociacad value i« qualified a* an ucinaee. The value is considered Co be accepcable and usable.
U Nae d«c«ct«d. Hoc* that the laboratory would haw reported, with a J qualifier,

any decocted coocencxaeion below the seated quancitation Umic but above the
labormeocys method ttececeion liadc. The laboratory- s neehod detection limit
it typically about 10 percent of the stated quanticacion limit in the table.

3,.010
01/24/94



TA3LE 4.1-21 (ccr.t.)

SOIL QUALITY DATA
SOIL BORING SAMPLES

SEMIVOLATILE ORGANIC COMPOUNDS

(concentrations in ug/kg)

CARCINOGENIC COMPOUNDS
B«n=o(a)anthracene
Benza (b) Cluorancher.e
Benza(klCluoranthene
Beniolalpyrene
Carbarolc
Cirysene
Oibenzo(ah)anthracene
Indeno (1,2. 3. cd) pyrene
Sura of Carcinogens

PROJECT SPECIFIC NCN-CARCraOGENTC CCMPCCNCS
Acenaphchene
Acenaphehylene
Anthracene
Beiuo (gfu) perylene
OLberuoCuran
Fluoranthene
FXuorene
2 -Mechy Inaphtiialane
Naphthalene
Phenanchrene
Pyrena
Sum of Non-Carcinogens

•Sum at Total PAR Compounds

PHENOLIC COMPOUNDS
4 -Ciloro- 3 -machylphenol
2-Chlorophenol
o-Creaol
p-Creaol
2,4-Dichlorophcnol
2,4-Dimechylph*nol 250 u
2,4-Dinierophanol
2-M«thyl-4,«-dinitrophenol
2-Nitrophanol
4-Nitrophenol
Peacacaloraptunol
Phenol SO tl
2,4,5-Trichlorophenol
2,4,S-Trichloroph«nol

S 34303
17-15'

09/15/93
Sairple

43 U
34 U
00 U

S3 U
43 U
40 U
53 U
4) U
NO

IMS
43 U
47 U
43 t7
47 (J
46 U
S3 U
43 U
S3 0
52 o
45 U
48 U
NO
NO

39 a
42 U

09/15/93
CUpllCJCi

48 U
34 U
So U
S3 (I
49 U
40 U
S3 CJ
49 U
NO

43 17
47 U
40 a
47 U
46 a
S3 U
49 U
ss a
52 U
45 0
48 U
NO
NO

39 C
42 U

S34U2
27-:3-

09/15/93

49 a
35 U
«7 U
51 U
53 U
41 U
54 U
so u
NO

44 17
43 U
40 (7
43 U
47 U
54 U
SO U
S7 0
S3 U
46 U
49 a
NO
NO

7100 J
isoao

S344o:
2-4'

09/20/93

85 J
140 J
74 U
S3 J
55 0
190 J
S3 U
54 U
47] a

43 U
53 a
71 J
80 J
51 <7
85 J
54 C7
110 J
52 J
780
110 J
1288 a
1761 a

43 (7
43 J

S34404
7-9'

09/20/33

43 U
34 U
60 U
53 U
140 J
43 U
S3 U
49 U
140 a

S3 J
1100
43 U
47 0
46 U
S3 U
49 U
SS U
240 J
45 17
48 (7
1398 a
1538 a

39 U
42 O

S3443B
17-19-

09/20/93

95 L'
sa u
133 U
98 U
97 U
79 U
103 U
9» U
NC

84 U
94 U
78 U
93 0
91 U
110 U
9« U
110 U
4000
aa a
J4 0
4000
4000

140 J
82 a

S3441:
27-:9'

09/23/93

2S3 C
HO U
353 C
270 U
263 (J
210 U
280 C
260 U
NO

230 U
250 U
210 U
2SO U
250 U
290 U
263 U
100 U
280 (7
240 U
2«0 U
NO
NO

13000
12000

S34sc:
2-4-

09/27/93

(40CO
sscca
313C3
42000
7SOO J
<7flC3
1S3CC J
20003 J
301530 a

2500 a
13CCO J
24000
17000 J
7000 J
98000
13000 J
4800 J
110CO J
C7000
65000
119800 a
621300 a

2100 (7
2400 (7

2«0 U

SO U

3900

43000

290 U

75 J

2«o a

sa a

sio a cooo

41000

1SOOO 0

2900 U

— Hoc aaalyzod.
M3 Noc dveacead.
a Calculacad using *ca» or all valua« tbac are estimates.
J Associated value is qualified as an estimate. The value is considered acceptable and usable.
U Hoc detected.
stal.prn
01/24/94



TABLE 4.1-22 (cont.)

SOIL QUALITY DATA
SOIL BORING SAMPLES
PESTICIDES AND PCBs

(concentrations in ug/kg)

PESTICIDES
Aldrin
a-BHC
b-BHC
d-BHC
g-BHC (Llndane)
Alplu Qilordane
Gamna COlordane
4,4'-OCO
4.4'-DOE
4,4'-oor
Dieldrin
Endooulfan I
ERdOBulfan II
Etidoeulfan Sulfaee
Endrin
Endrin Aldehyde
Endrin Kecone
Hepcachlor
Hepcachlor Epoxida
Mechyloxyclor
Toxaphene

PC3a
PC8-101S
PCT-1221
PCS-1232
PCa-1242
FCB-1248
PC3-12S4
PCS-12(0

SB3107
14.5-16.5'

10/05/93

18 U
ia a
13 U
19 U
18 U
18 U
18 U
IS U
3S a
35 U
35 U
18 0
is a
35 U
35 U
35 a
IS U
is a
18 U
180 U
1800 0

3so a
720 O
3so a
350 a
110 P
ISO 0
350 a

S33UO
2:-34-

10/OS/93

2.1 U
2.1 0
2.1 U
2.1 U
2.1 U
2.1 a
2.1 17
4.0 U
4.0 U
4.0 a
4.0 a
2.1 0
4.0 U
4.0 a
4.0 U
4.0 a
4.0 U
2.1 a
2.1 a
21 U
210 U

40 a
12 0
40 (T
40 a
38 J
40 0
40 a

SB4202
2-41

09/23/93

4«0 U
460 U
460 (I
460 U
4SO U
4SO U
460 a
890 a
890 U
890 a
890 U
460 U
890 O
890 U
890 0
890 U
890 a
4<o a
460 a
4600 0
46000 U

8900 U
isooo a
8900 O
8900 C
38000 C
8900 (7
8900 O

SB4402
2-4'

09/20/93

. a

. U

. U

. U

. U

. U

. 0
19 0
19 0
19 U
19 C
9.9 U
19 U
19 U
19 O
19 U
19 U
9.9 U
9.9 0
99 U
990 U

190 U
390 U
i9o a
190 O
190 U
190 U
190 a

C Tiw preaeoca of chia compound w*a can£irmd by GC/MS analysis.
P Graaear chan 25 pceeanc difference for dececcad concencraeiooa becween primary and

confirmation CC eoltoRU. Reaulc reported it ehe lower of ebe two values.
O Hoc deceeead.
.015
01/24/94
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DESIGNATED SOIL
STOCKPILE STORAGE ARE

REMEDIAL INVESTIGATION
DRUM STORAGE AREA

5000
+500

40CO
3500

200

SCALE IN FEET

Ground Surface Soil Sample Location

*«-"» Illinois Environmental Protection Agency
Soil Sample Location " '

NOTES:

Concentrations in mg/kg.

Sec Analytical Data Tables For Explanation
of Data Qualifiers.

Bertz — Benzene

0TEX — Sum of Benzene, Toluene, Ethyl Benzene,
and Xylenes

tPAH - Sum of Totol PAHs

cPAH - Sum of Totol Carcinogenic PAHs

Phen - Phenol

T— Ph - Sum of Total Phenolic Compounds

NO - Not Detected

Figure 7.4-1



J5CO

^UtOIAL INVE'jHGAriOM
G DRUM STORAGE AREA

/-TOE OF EXISFINC
SOIL STOCKPILE

0 200
L_ < I

SCALE IN FEET

4500 4000 3500

»CS-I« Ground Surface Soil Sample Location

A x-tOS Illinois Environmentol Protection Agency
Soil Sample Location

NOTES;

Concentrations in mg/kg.

See Analytical Data Tables For Explanation
o£ Data Qualifiers.

As - Arsenic

CN - Cyanide

Cd - Cadmium

Pb - Lead

Hg - Mercury

Se — Selenium

Figure 7.4—2
DISTRIBUTION OF INORGANIC COMPOUNDS

IN GROUND SURFACE SOILS
waukegan Manufactured Gas & Coke Plant
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I

EMEDIAL INVESTIGATION ««-.J F"
RUM STORAGE AREA ajw • j

0 200
L-. I I

SCALE IN FEET

Designated Soil Stockpile
Sample Location.

ax-i<M Illinois Environmental Protection Age
So" Sample Location

•ss-07 Surficial Sod Sample Location

•3C-41 Surficial Soil Sample Location

4TTD«H Test Trench Sample Location

OSB-43 Soil Boring Location

•s-iOT Canonic Soil Boring

2.3 Total PAH Concentration (mg/ltg)

NO Not Detected

——.JQ^— Total PAH Concentrations In Soil
(Contours Are Approximate)

NOTE:

See Analytical Data Tables For Explanation
Of Data Qualifiers.

Soil Stockpile Concentrations Are Located
At Depths Below The Base Of The Soil Stockpile

Designated Soil Stockpile Concentrations Are
From Within The Containment Ce'l And Are
Excluded From Contouring.

Sample Matrices And Concentrations
Of Samples >1000ppm TPAH

TTOICZ

TTOW01

aoa*» • .*M •
17*4.1 • MM M

1M1J • C«4 '

11.190 • Swd

l«37. £*•»

3500

Figure 7.6-1
DISTRIBUTION OF TOTAL PAH

CONCENTRATIONS IN VADOSE ZONE SOILS
DEPTH 0.5'-4.5'

Waukegon Manufactured Gas cV Coke Plant



J5CO

40CO 3500

0 200
I___i___I

SCALE IN FEET

Qos-oi Designated Soil Stockpile
Sample Location.

BX-IM Illinois Environmental Protection Age
Soil Sample Location

•ss-07 Surficial Soil Sample Location

•sc-oi Surficial Soil Sample Location

Anoie4 Test Trench Sample Location

os»-33 Sail Boring Location

2IO Phenol Concentration (mg/kg)

(Contours Are Approximate)

NOTE:

See Analytical Data Tobies For Explanation
Or Data Qualifiers.

Soil Stockpile Concentrations Are Located
At Depths Below The Base Of The Soil Stockpile.

Designated Soil Stockpile Concentrations Are
Prom Within The Containment Cell And Are
Excluded From Contouring.

Figure 7.6—3
DISTRIBUTION OF PHENOL

CONCENTRATIONS IN VAOOSE ZONE SOILS
^ DEPTH 0.5--4.5'
waukegan Manufactured Gas tc Coke Plant
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aau u

REMEDIAL INVEiTlCAFlON
DRUM STORAGE AREA

40CO

200

SCALE IN FEET

Designated Soil Stockpile
Sample Location.

BX-IM Illinois Environmental Protection Acen
Soil Sample Location g

•ss-07 Surficiol Soil Sample Location

•sc-oi Surficial Soil Sample Location

ATRMM Te5t Trench Sample Location

Osf-33 Soil Soring Location

t.3 Benzene Concentration (mg/kg)

"> Not Detected

"—"10—— Benzene Concentrations In Soil
(Contours Are Approximate)

NOTE:,

See Analytical Ooto Tables For Explanation
Of Data Qualifiers.

Soil Stockpile Concentrations Are Located
At Depths Selow The Base Of The Soil Stockpile.

Designated Sail Stockpile Concentrations Are
From Within The Containment Cell And Are
Excluded From Contouring.

3500

Figure 7.6—4

rr,MrcKSl?TRIBUTION OF BENZENE
CONCENTRATIONS IN VADOSE ZONE SOILS

... , DEPTH 0.5--4.5-
Waukegan Manufactured Gas & Coke Plant



.3500

I

REMEDIAL INVESTIGATIO
DRUM STORAGE AREA

4000 3500

200

SCALE IN FEET

©os-oi Designated Soil Stockpile
Sample Location.

•X-IM Illinois Environmental Protection
Soil Sample Location

•SS-OT Surficial Soil Sample Location

•x-ot Surficial Soil Sample Location

AITOBM Test Trench Sample Location

Q9*-a Sail Boring Location

39-3 Arsenic Concentration (mg/fcg)

M> Not Detected

—~*/O ••• Arsenic Concentrations In Soil
(Contours Are Approximate)

NOTE:

See Analytical Data Tables For Explanation
Of Data Qualifiers.

Sod Stockpile Concentrations Are Located
At Depths Below The Base Of The Soil Stockpile.

Designated Soil Stockpile Concentrations Are
From Within The Containment Cell And Are
Excluded From Contouring.

Figure 7.6—5
rnM-Cii DISTRIBUTION OF ARSENIC
CONCENTRATIONS IN VAOOSE ZONE SOILS

DEPTH 0.5--4.5'
Waukegan Manufactured Gas & Coke Plant
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4000 35CO

f I;
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:--^rt7.: ^n a

-EMEDUL INVESTIGATION
DRUM STORAGE AREA

4500 40CO 3500

200
I

SCALE IN FEET

Desiqnoted Soil Stockpile
Sample Location.

Illinois Environmental Protection Aqen
Soil Sample Location

Test Trench Sample Location

Soil Boring Location

Cyanide Concentration (mg/kg)

Not Detected

— -1O —— Cyanide Concentrations In Soil
(Contours Are Approximate)

NOTE:

See Analytical Data Tables For Explanation
Of Data Qualifiers.

Soil Stockpile Concentrations Are Located
At Depths Below The Base Of The Soil Stockpile

Designated Soil Stockpile Concentrations Are
from Within The Containment Cell And Are
Excluded From Contouring.

Rgure 7.6—6
.,-..„,_ DISTRIBUTION OF CYANIDE
CONCENTRATIONS IN VADOSE ZONE SOILS

DEPTH 0.5--4.51

Waukegan Manufactured Gas & Coke Plant
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5000 4500 J500

§

s

DESIGNATED SOIL &
STORACC AREA - O

•— 33!,

REMEDIAL INVESTIGATION
DRUM STORAGE AREA

4500 40CO 3500

200
I

SCALE IN FEET

005-01 Designated Soil Stockpile
Sample Location.

BX-IM Illinois Environmental Protection Agency
Soil Sample Location

•ss-07 Surficial Soil Sample Location

•sc-oi Surficial Soil Sample Location

AHOKM Test Trench Sample Location

O»-33 Soil Boring Location

2.7 Mercury Concentration (mg/kg)

• Not Detected

——10^— Mercury Concentrations In Soil
(Contours Are Approximate)

NOTE:

See Analytical Data Tables For Explanation
Of Data Qualifiers.

Soil Stockpile Concentrations Are Located
At Depths Below The Base Of The Soil Stockpile.

Designated Soil Stockpile Concentrations Are
From Within The Containment Cell And Are
Excluded From Contouring.

Figure 7.6-7
DISTRIBUTION OF MERCURY

CONCENTRATIONS IN VAOOSE ZONE SOILS
^ DEPTH 0.5'-4.5'
Waukegan Manufactured Gas & Coke Plant



4COC 35CO

DESIGNATED SOIL
STOCKPILE STORAGE AREA

D
REMEDIAL INVESTIGATION
DRUM STORAGE AREA

200
I

SCALE IN FEET

A MW-7S Sand Aquifer
Water Table Monitoring W-ll

A MW-7D Sand Aquifer
Deep Monitoring Well

4r PW-1 Pumping Well

A P—107 Piezometer

^'•*.%J Arsenic — Above 84 mg/kg

Y///X Total PAH's - Above 100 mg/kg

Total PAH's - Above 2000 mg/ks

POTENTIAL SOIL REMEDIATION
Waukegan Manufactured Gas & Coke Plant



March 17,1998

Mike Bellot
Remedial Project Manager
U.S. Environmental Protection Agency
77 West Jackson Blvd.
Chicago. Illinois 60604-3590

RE: Sampling Plan Revision - OMC Waukegan Plant No. 1 Parking Lot Expansion

Mr. Dellot,

Based on our conference call on March 9, 1998 and a follow up conversation on March 12, 1998
OMC has revised the upcoming soil sampling activities. In the above discussions the U.S.
Environmental Protection Agency (USEPA) requested that OMC follow the Quality Assurance
Project Plan (QAPP) and Sampling Analysis Plan (SAP) used for the MFG/Coke Plant Remedial
Investigation (Rl) for the proposed sampling plan. OMC proposes not to utilize the MFG/Plant
QAPP but instead will follow the Illinois Environmental Protection Agency (IEPA) Analytical
Quality Assurance Plan (AQAP) Level IIIB. However, OMC will follow the MFG/Coke Plant
SAP to collect the proposed soil samples. Discussed below is the reason for the adopting the
above procedures.

Upon review of Ban's QAPP it was determined that Contract Laboratory Program (CLP)
methods were employed for most parameters of concern. Data collected at the MFG/Coke Plant
using CLP methods were intended to be used for risk assessment purposes. CLP methods pose
an undue burden for the purpose soil sampling activities for the following reasons:

Turn around time for analytical result puts the project schedule well beyond the
July 1,1998 deadline,

• No significant data quality improvement is achieved
Data is not intended to be used for a risk assessment

• most resent groundwater sampling at the MFG/Coke Plant did not employ CLP
methods

The IEPA AQAP Level IIIB protocols are designed to satisfy data quality objectives for site
characterizations, establish cleanup objectives, and to demonstrate closure. A copy of the IEPA
AQAP dated April 1,1996 (latest versions) is provided as an attachment. The specific methods
that will be used to analyze the parameters of concern are presented in Table 1.

Soil sampling procedures will follow Barr's 1991RI work plan SAP. The procedures are
presented out in Section ____ of the SAP.

Hie parking lot location is presented in Figure 1. The proposed sample locations are presented in

12P 17 ' QQ 1 c : 1C.
ear," PI;



Figure 2 and are the same locations as those in the letter sent to you on March 6, 1998. Table 2
and Table 3 present the parameter list and sample collection key respectively.

The schedule for the planned parking lot extension that was sent to you on March 19,1998 has
been revised. The new completion date will be July 1, 1998. A revised schedule reflecting these
changes will be forwarded to you in the next week.

If you have any additional question please contact us at (847) 689-5574.

Sincerely,

Lisa A. Bongiovanni
Environmental Control Analyst

"PR 17 -qfl

rn



OMC
100 SeJ Horse Drive

TBOARD MARINE CORPORATION wjukegan. niincis 60035-2195
March 19, 1993 ' <^ ^7/689-6200

Mike Bellot
Remedial Project Manager
U.S. Environmental Protection Agency
77 West Jackson Blvd.
Chicago, Illinois 60604-3590

R£: Schedule & Sampling Plan Revisions - OMC Waukegan Plant No. 1 Parking Lot
Expansion

Mr. Bellot,

The schedule for the planned parking lot expansion that was sent to you via facsimile on March
19, 1998 has been revised. The new completion date will be July 1, 1998. A revised schedule
reflecting these changes will be forwarded to you in the next week.

OMC has revised the upcoming soil sampling activities presented in our letter dated March 6,
1998 as a result of the conference call on March 9, 1998 and a follow up telephone conversation
on March 12, 1998. In the above discussions the U.S. Environmental Protection Agency
(USEPA) requested that OMC follow the Quality Assurance Project Plan (QAPP) and Field
Sampling Plan (FSP) used for the MFG/Coke Plant Remedial Investigation (RI) for the proposed
sampling activities.

In order to use newer analytical procedures than those outlined in the MFG/Plant QAPP, OMC
will utilize the Illinois Environmental Protection Agency (IEPA) Analytical Quality Assurance
Plan (AQAP) Level IIIB. A copy of the IEPA AQAP is provided in Attachment A. The IEPA
AQAP is recommended for all state Site Remediation Program projects. The IEPA AQAP Level
IIIB protocols are designed to satisfy data quality objectives for site characterizations, establish
cleanup objectives, and demonstrate closure. The Level IIIB methodologies used by the
laboratory can, if necessary, comply with Contract Laboratory Procedures (CLP) reporting
guidelines. The specific methods that will be used to analyze the parameters of concern are
presented in Table 1. The laboratory will employ the latest version of each analytical method
performed.

Soil sampling procedures will follow the MFG/Coke Plant 1991 RI FSP Attachment 1 "SOP for
Soil Sample Collection." A copy of the MFG/Coke Plant FSP Attachment 1 is provided in
Attachment B. Included in Attachment B is a letter to the USEPA from Barr Engineering
outlining modifications to the FSP. These modifications will be employed as appropriate.



March 19, 1998
Mr. Bellot
Plant No. I Parking Lot Expantion
Page 2

A site map is presented in Figure 1 and the sample locations are presented in Figure 2. These are
the same locations as shown in the letter to you dated March 6, 1998. The analytical parameter
list and sample collection key are summarized in Table 2 and 3 respectively.

In order to assure that the new deadline for the parking lot expansion is met OMC would like to
beain the soil sampling activities as soon as possible. If you have any questions or comments
please contact us at (847) 689-5574.

Sincerel

/[arc Willis
Environmental Specialist

Attachments

cc: M. Cannon
R. Crawford
T. Elsen
J. Moran
S. Mulroney
L. Bongiovanni



Table 1: Analytical Methods

Inorganic

Compound

Arsenic

Cadmium

Cyanide
(tot.)

Lead

Mercury

Selenium

Method

6010

6010

9014

6010

7470

6010

Volatile Organic

Compound

Benzene

Ethyl
Benzene

Toluene

Tot. Xylenes

Method

8260

8260

8260

8260

Semivolatile Organic and Phenolic Compounds

Compound

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) Anthracene

Benzo (a) pyrene

Benzo (b)
fliioranlhene

Benzo (ghi) perlene

Benzo (k)
flouranthene

Carbazole

Chrysene

Dibenzo (ah)
anthracene

Dibenzofuran

Method

8270

8270

8270

8270

8270

8270

8270

8270

8270

8270

8270

8270

Compound

Flouranthene

Fluorene

Indeno (1 ,2,3-cd) pyrene

2-Methylnaphthalene

Naphthalene

Phenalhrene

Pyrene

o-cresol

p-cresol

2,4-Dimethylphenol

Phenol

Method

8270

8270

8270

8270

8270

8270

8270

8270

8270

8270

8270



Table 2
Parameter List (1)

For Parking Lot Expansion
Waukegan Plant No. 1

Waukegan Illinois

Inorganic
Compounds

Arsenic (total) C, J |C;K
Cadmium I-MJI^
Cyanide (total) -->o<^-/
Lead t'..:,ov:
Mercury ^'uo/V
Selenium C'-m>«<

Volatile Organic
Compounds

Benzene
Ethyl benzene
Toluene
Total Xylenes

/' ..
! ' , . ' • • ]

•^^

-

Semivolatile Organic
Compounds

Acenaphlhene Dibenzo (ah) anthracene
Acenaphthylene Dibenzofuran
Anthracene Fluoranlhene
Benzo (a) anthracene Fluorene
Benzo (a) pyrene Indeno (1 ,2.3-cd) pyrene
Benzo (b) fluoranthene 2-Methylnaphthalene
Benzo (ghi) perylene Naphthalene
Benzo (k) fluoranthene Phenathrene
Carbazole . Pyrene
Chrysene r : , .- <r '"">

Phenolic
Compounds

o-Cresol —
p-Cresol
2.4-Dimethylphenol
Phenol

1) Parameter list is based on Phase II soil analyte list, Coke Plant Remedial Investigation

Table 3
Sample Collection Key
Parking Lot Expansion
Waukegan Plant No. 1

Waukegan, Illinois

Location

B-OMC-1
B-OMC-2
B-OMC-3
B-OMC-4
B-OMC-5
B-OMC-6
B-OMC-7
B-OMC-8

Depth
ft(bgs)

0 - 2 & 2 - 4
0 - 2 & 2 - 4

0-2
0-2
0 - 2
0-2
0-2
0-2

Inorganic

X
X
X
X
X
X
X
X

VOCs

X
X
X
X
X
X
X
X

SVOCs

X
X
X
X
X
X
X
X

Phenolic
Compounds

X
X
X
X
X
X
X
X
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INTRODUCTIOiN

The Illinois Environmental Protection Agency's Bureau of Land Site Remediation Program
(Program) has established data quality objectives and data quality assurance requirements
applicable to all laboratory analytical data intended to support Program critical determinations
and decisions. This document identifies the Program objectives and the minimum requirements
for the generation of laboratory analytical data. This document does not address the generation
of field analytical data, nor field quality assurance procedures.

All laboratory analytical data submitted to the Agency intended to support Program critical
decisions and determinations must be scientifically valid, defensible, sufficiently documented,
and of known precision, accuracy and completeness. Adherence to the Program data quality
objectives and analytical quality assurance requirements identified in this document will
minimize the generation of laboratory analytical data of a quality unacceptable to the Agency.

This document contains descriptions of the Program data quality objectives and the specific
analytical methods, required quantitation limits, quality assurance / quality control (QA/QC)
procedures, data documentation requirements, and data reporting requirements necessary to meet
Program data quality objectives. Laboratory protocols for the preparation of sample containers,
sample handling, sample storage, and sample chain-of-custody which meet Program data quality
objectives are also included.

All QA/QC procedures identified in this document are in accordance with applicable professional
technical standards, State of Dlinois regulations and guidelines, Agency requirements, and
specific Bureau of Land Site Remediation Program data quality objectives.

Persons requesting the Agency's review and evaluation services are responsible for validation and
certification in accordance with this document of all laboratory analytical data submitted in
support of Program critical decisions or determinations.
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1.0 PROGRAM DESCRIPTION

11 PROGRAM OVER VIEW

Site Remediation Site Cleanup Program (Program) projects generally are comprised of one or
both of the following elements:

1. Site investigation conducted pursuant to an Agency approved Site Investigation Work
Plan; and

2. Site remediation conducted pursuant to an Agency approved Site Remedial Action Work
Plan.

12 SITE SPECIFIC PROJECT OBJECTIVES

The Program is reliant upon voluntary participation by a site owner or operator, or her or his
express written designee (participant). Site specific project objectives are identified by the
participant requesting the Agency's review and evaluation services and are not typically imposed
by the Agency.

12. PROGRAM CRITICAL DECISIONS AND DETERMINATIONS

1.3.1 Definitions of Categories of Critical Decisions and Determinations

In order to meet their project objectives. Program participants may request the Agency's review
and evaluation of critical decisions and determinations. These decisions and determinations can
be divided into two categories, which are identified as follows:

CATEGORY

A. Identification of the classes of chemicals of concern and subsequent reduction of
sampling and analytical requirements for site remedial response activities;

B. Demonstration of the sufficiency of site characterizations, investigations and
establishment of site cleanup objectives; and the demonstration of attainment of site
cleanup objectives and specific project objectives.

1.3.2 Analytical Support for Critical Decisions and Determinations

Initial site investigations to determine contaminants of concern for subsequent investigations and
remediation require Category A determinations. For Category A determinations the laboratory
analytical support must provide for detections of a large number of potential contaminants.
However, quantitation limits of the analytical support for Category A determinations may not be
sufficient to support Category B decisions and determinations.
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Routine site investigations to deienmine the full nature and extent of site contamination and the
demonstration of attainment of Agency-established cleanup objectives requires Category B
decisions and determinations. For Category B determinations and decisions the laboratory
analytical support will require sample analyses for either a reduced list of potential contaminants
uti l izing lower quantitation limits than those applied in initial investigations; or a list of known
contaminants utilizing quantitation levels at or below the Agency-established cleanup objective
concentrations.

L4 ANALYTICAL PARAMETERS FOR CATEGORIES OF DFriSFONS AND
DETERMINATIONS

1.4.1 Category A

Tables 1-1 through 1-4 contain a list of the analytical parameters, their Required Quantitation
Limits (RQLs), and the USEPA analytical method number, for use in the generation of data used
for Category A decisions and determinations. Required Quantitation Limits for soil are based on
wet weight. Normally data is reported on a dry weight basis; therefore, Reporting Limits will be
higher, based on the % solids in each sample.

1.4.2 Category B

Tables 1-5 and 1-6 contain a list of analytical parameters, various Estimated Quantitation Limits
(EQLs). and the USEPA analytical method number, for use in the generation of data used for
Category B decisions and determinations. The participants Project Manager should consult with
the Illinois EPA Project Manager to determine the exact list of parameters for Category B
decisions and determinations and the EQLs acceptable for the Category B decisions and
determinations. EQLs for soil are based on wet weight. Normally data is reported on a dry
weight basis; therefore. Reporting Limits will be higher, based on tiie % solids in each sample.
The USEPA analytical method selected for use must have a EQL which meets or is lower
than the Illinois EPA Clean-up Objectives.

L5. ANALYTICAL SUPPORT - LEVFJLS OF DATA OTTAT TTV

The following definitions of data quality levels are provided for reference. ALL Site
Remediation Program laboratory chemical analyses in support of both categories of decisions and
determinations must be at Level in (see definition below)and meet the minimum requirements
specified in this Analytical Quality Assurance Plan. For Category B decisions and
determinations, the USEPA analytical method selected for use must have estimated quantitation
limits which meets or is lower than the Agency-established Clean-up Objectives.

Level I - Screening: This provides the lowest data quality but the most rapid results. It is
often used for health and safety monitoring at the site, initial site characterization to
locate areas for subsequent and more accurate analyses, and for engineering screening of
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alternatives (bench-scale tests). These types of data include those generated on-site
through the use of HNu. pH. conductivity, and other real-time monitoring equipment a:
the site.

Level II - Field Analyses : This provides rapid results and better quali ty than in Level I. This
level may include mobile lab generated data depending on the level of quality control
exercised. The field analyses can provide data from the analyses of air, soil, sediment,
and water for many organic and inorganic analytes.

Level m -Engineering: This provides an intermediate level of data quality designed to
provide confirmed identification and quantification of organic and inorganic analytes in
water, soil, and sediment media. Level HI protocols all have built-in QA/QC includins
external QA in the form of trip blanks, replicate samples, and blind samples. Level EH
analytical methods and protocols are identified in Test Methods For Evaluating Solid
Waste. Physical/Chemical Methods. SW-S46, 3rd Edition and subsequent Updates. Level
ffl data is used for site characterization, confirmation of Level I and Level H field data,
establishing cleanup objectives, and environmental monitoring to demonstrate attainment
of cleanup objectives or compliance with applicable standards. Level DI data should
provide sufficient documentation to allow qualified personnel to review, evaluate and
validate data quality in accordance with acknowledged standards and protocols.

Level IV - Confirmatonal: This provides the highest level of data quality and is used for
purposes of risk assessment and evaluation of remedial alternatives. These analyses
require full USEPA Contract Laboratory Program (CLP) analytical and data validation
procedures in accordance with EPA recognized protocol. Level IV analyses are typically
required for the conduct of CERCLA compliant and equivalent remedial response
activities. •

Level V - Non-gtandard: This refers to analyses by non-standard protocols,Tor example,
when exactmg detection limits or analysis of an unusual chemical compound is required.
These analyses often require method development or adaptation. The level of quality
control is usually similar to Level IV data. The Illinois Environmental Protection Agency
must be consulted for protocol approval before any non-standard methods may be utilized
for Program sites. Level V poses limitations because of the amount of lead time for start
up may be significant and analyses may be one-of-a-kind, resulting in a lack of
comparability of the data.
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Table 1-1
Volatile Organics Analytical Parameters and

Required Quantitation Limits

Compound
Chloro methane
Bromomcthane
Vinvl Chloride
Chlorocthane
Mcthvlcnc Chloride
Acetone
Carbon Oisulfide
1 . 1 -Oichloroethene
1 1 -Dichloroethane
1 .2-Dichloroethcne ftotaH
Chloroform
1 ,2-OichIoroethane
2-8utanone
I . I . I -Trichloroethane
Carbon Tetrachloride
Bromodichloro methane
1 2-DichloroDrooane

cis-1 ,3-DichIorooropcne
Trichloroethene
Dibromochloro methane
1 . 1 .2-Trichloroethane
Benzene
trans-l .3-Dichloroorooene
Bromoform
4-Mcthvl-2-Dcntanone
2-Hexanonc
Tetrachloroethene
Toluene
1 . 1 .2.2-Tetrechloroethane
Chlorobenzene
Ethvle Benzene
Stvrene
Xvlenes (total)

Water
(usZLl

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Low Soil
Cp2/K«)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Med. Soil
(}if/K<0

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

•1200
1200
1200

Method
8260A
8260A
8260A
82<SOA
8260A
8260A
H260A
8260A
S260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
8260A
K260A
8260A
8260A
8260A
8260A
8260A

Required Quantitation Limits for soil are based on wet weight. Normally data is reported on a dry weight basis: therefore.
Reporting Limits will be higher, based on the percent dry weight in each sample.

See Section 1.4 for description of circumstances for the analyses of these compounds at these detection limits.

The laboratory shall report non surrogate components, tentatively identified by library search conducted per the gudelines
contained in the analytical method.
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II Table 1-2
Somi volatile Organic Analytical Parameters

and Required Quantitation Limits

Compound

II Phenol
II bis(2-Chloroeihyl) ether
| 2-ChlorophcnoI
| 1 .2-Dichloroberizcnc

1.3- Dichlorobenzcrte
II 1 .4- Dich lorobcnzcne
1 2-Mcthylphenol

2.2' -ox vbis ( 1 -chloroorooanc)
| 4-Mcthylohenol
|| N-Nitroso-di-n-oroovlaminc
| Hcxachloroethanc
|| Nitrobenzene
|| Isophorone
|| 2-Nitroohenol
| 2.4-Dimethylphcnol
|| bis(2-Chlorocthoxy) methane
|| 2.4-Oichlorophenol
|| 1 .2.4-Trichlorobenzcnc
I Naohthalene
1 4-ChloroaniIinc
|| Hexachlorobutadicnc
|| 4-Chloro-3-mcthylphcnol
1 2-McthylnaohthaIcnc

Hcxachlorocyclopcntadicnc
2,4,6-Trichloroohenol
2.4J-Trichlorophcnol
2-ChloronaphthaIcnc
2-NilroanJIine

1 DimethvlDhthalatc
I Acenaohthalene

2.6-dinitrotolucnc
' 3-Nitroanalinc

Acenaohlhcnc
2.4-Dtniiroohenol
4-Nitrophcnol

Water
(Hif/U

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

1 10
10
10
10
10
to
10
10
25
10
25
10
10
10
25
10
25
25

Low S<ii!
(fij/Kj^

660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
1600
660
1600
660
660
660
1600
660
1600
1600

Me.! Soi
[u^K<;0

10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
25000
10000
25000
10000
10000
10000
25000
10000
25000
7SQOO

Method

8270A
8270A
S270A
8270A |
8270A
8270A
S270A
8270A
8270A
8270A
8270A '
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A ||

Required Quantisation Limits for soil arc based on wet weight. Normally data is reported on a dry weight
Reporting Umils will be higher, based on the % solids in each sample. This is based on a 30 gram sampl

Sec Section 1.4 lor description of circumstances for the analyses of these compounds Jt these detection limits.

basis; therefore,
sample and GPC cleanup

The laboratory shall repon non surrogate components, tentatively identified by library search, conducted per the gudclincs
ami.lined in the analytical method.
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Table 1-2
Semivolatile Organic Analytical Parameters

and Required Quantitation Limits

Dibenzofuran
2 4-Dinitrotoluenc
Oiethvlphthahtc
4-ChIorophcnvl-phcnvl ether
Flourene
4-Nitro aniline
4.6-Dinitro-2-methylohenol
N-nitrosodiphenylamine
4-Bromoohcnvl-phenvl ether
Hcxachloro benzene
pentachlorophenol
Phenanthrcne
Anthracene
Carbazole
Di -n-butvlohthalatc
Ruoranthcne
Pyrcne
Butvlbenzvlphthalate
3.3'-DichIorobenzidinc
Benzo(a)anthraccnc
Chrvscnc
bis(2-Ethvlhexyl)phthalatc
Di-n-occylohthalatc

j Benzo(b)fluoranthene
BenzoflOfluoranthene
Benzo(a)pyrene
!ndeno(l .2.3-cd)pyrenc
Diocnz(a.h)anthraccnc
Benzo(g.h.i)pervlene

Wjtc,-

<PSM
10
10
10
10
10
25
25
10
10
10
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Low Soil
(fig/Kgl

330
330
330
330
330
1600
1600
330
330
330
1600
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660
660

Med. Soil
fj jg/Kp)

10000
10000
10000
10000
10000
25000
25000
10000
10000
10000
25000
10000
10000
10000
10000
10000
1 0000
10000
10000
10000
10000
10000
10000
10000
10000
10000
toooo
10000
10000

Method
8270A
8270A
8270A
8270A
8270A •
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A
8270A

Required Quantitation Limits for soil are based on wet weight. Normally data is reported on a dry weight basis; therefore,
Reporting Limits will be higher, based on the % solids in each sample. This is based on a 30 gram sample and GPC cleanup

See Section 1.4 for description of circumstances for the analyses of these compounds at these detection limits.

The laboratory shall report non surrogate components, tentatively identified by library search conducted per the gudelines
contained in the analytical method.
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Table 1-3
Pesticide and Aroclors Organic Analytical Parameters

II Compound
alpha-BHC
beta-BHC
dclta-BHC

|| eamma-BHC
| Hcpiachlor
1 Aldrin
| Hcptachlor cnoxide
| Endosulfan 1
|| Dieldrin

4.4--DDE
|| Endrin
|| Endosulfan (I

4.4'-DDD
|j Endosulfan suitor;

4.4--DDT
|| Mctnoxychlor
|| Endrin ketone
|| endrin aldehyde
|| alpha-Chlordanc
|| pamma-Chlordanc
|| Toxaphene
|| Aroclor- 1016
I Aroclor- 1221
I Aroclor -123 2
|| Aroclor- 1242
1 Aroclor- 1243
1 Aroclor- 1254
1 Aroclor- 1260

Water
foffrt-l

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0.10
0.10
0.50
0.50
1.0

0.50
0.50
0.50
0.50
0.50
1.0
1.0

Low Soil
fpg/K;^

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
80.0
16.0
16.0
80.0
80.0
160.0
80.0
80.0
80.0
80.0
80.0
160.0

8031
SOS I
8031
808!
808 1 I
8031
8081
808 1
SOS!
8081
808!
808 1
8081
8081
S08 1
8081
8081
808 1 II
808!
8081
8081
8081
808 1
8081
8031 .
8081
8ti3l

Required Quantitation Umits for soil are based on wet weight. Nonnally data is reported on a dry weight basis; therefore.
Reporting Umits will be higher, based on the % solids in each sample.

See Section 1.4 for description of circumstances for the analyses of these compounds at these detection limits.
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Table 1-4
Inorganic Analytical Parameters

and Required Quantitation Limits

Analytc
Aluminum

Antimony

Arsenic

Barium
Beryllium
Cadmium

Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium

Manganese

Mercurv

Nickel
Potassium
Selenium

Silver

Sodium
Thallium
Vanadium
Zinc
Cyanide

Water
(u°fL)

200
60
10

200
5
5

5000
10
50
25
100
3

5000
15
0.2
40

5000
5

10
5000

10
50
20
10

Sail
Qnc/Kcl

40
12

2

40
1

1

1000
2
10
5

20
0.6
1000

3
0.04

8
1000

1

2
1000

2
10
4
2

Method
6010A
60IOA

7060 A/7061 A/
7062

60IOA

60IOA

60IOA

60IOA

60IOA
6010A
60IOA

60IOA

7421
6010A
60IOA

7470A/747IA

6010A
60IOA

7740A/774IA/
7742

60IOA

60IOA
7841

6010A

601 OA
9012

Required Quantitation Limits for soil are based on wet weighL Normally data is reported on a dry weight basis: therefore.
Reporting Limits will be higher, based on the percent dry weight in each sample.

See Section 1.4 for description of appropriate circumstances for the analyses of these analytcs at these detection limits.



Illinois EPA. Bureau of Land
Site Remediation Program
Analytical Quality Assurance Program

R:\ision ; Apr.! I. l'}ro
Section 1.0

P a e s 9 o f 15

Table 1-S
Organic Analytical Parameters and

Estimated Detection Limits

Owiprxmd
I.I Dichloroclhcnc
I . I . I .2-Teirachloroethanc
I . I . I ,2-Tctrachloroeihane
I . I . I .Z-Tetrachlorocthanc
I . I . I .2-Tet rachlorocthane

II 1 . 1 . 1 -Trichloroethane
I.l.l-Trichloroethane
I.l.l-Tnchlorocthone
I . I . I -Tnchloroethane
1 . 1 .2.2-Tetrachloroahanc
1.1.2.2 -Tetrachlorocihane
1 . 1 .2.2-Tetrachloroethane
1 . 1 .2.2-Tetrachlofoethane

II I.l.2-Trichloroethane
II I.l.2-Trichloroethane
1 1 . 1 ,2-Trichloroeihanc
|| 1 . 1.2-Trichloroelhane
|| I.l-Dichloroethanc
|| . I -Dichlorocthane
|| . 1 -Dichloroclhane

.l-Oichloroethane

.l-Oichloroethene
1 . 1 -Dichloroethcnc
. 1 -Dtchloroethene

• . 1 -Dienloropropene
.2J.4-Tetnchiorobenrenc

1 .ZJ .5-Tetradilorobenzene
1 .2.3-Trichlorobenzene
1 .2J-Trichlorobcnzene
1 .2.3-Trichlorobenzenc
1 .2.3-Trichioropropane

|

.2J-Trichloraprooane »
1.2.3-Trichloropropanc
l.2.J-TrichIoropropanc
1 .2,4 J-Tctrachlorobenrene
1 .2,4 J-TctrachIotx)bcnici>e
1 .2.4 J-Tetradiioraben»ne
1 .2,4-Tridilorobeaxcne
1 .2.4-Trichlorabeflzene
1 .2.4-Trichlorobcnwnc
1 .2.4-TrichlorebcnzefM
1 .2.4-Trichkxobcnxcnc
.2.4-Trichlorabenzene

1 .2.4-Trimethylbenzcne
1 .2.4-Trimcthytt>cnzcne

I I .2-Dibromo-3-Chloroprooai>e
1 .2-Oibromo-3-chlo«>propane
1 .2-Dibfomoethane
1 .2-Oibromoethane
1 .2-Oibrocnoethane
.2-Oichlorobenzene

1.2-Oichlorobenzcne
1 .2-Oichlorobenzene
1 .2-Oichlorohenrcne

Method
8240B
8021 A
8260A
8240B
801 OB
8021 A
801 OB
8260A
82408
8021 A
8260A
801 OB
82408
801 OB
8260A
8240B
802IA
8260A
801 OB
802IA
82408
8260A
8021 A
80IOB
802IA
8121
8121
8121
8260A
802IA
8260A
8021A
87408
80IOB
8121
82708
8ZMA
8121
8260A
802 1 A
8I20A
82708
8230A
8021 A
8260A
1021 A
82408
8260A
82408
802IA
9260

802IA
8121

80 (OR

Wj^r
(U2.1.)

5.0
0.05
0.3
5.0

—
0.3
0.3
04

50
0.1
o.:
0.3
5.0
0.2
0.5
5.0
_

0 2
0.7
07
5.0
0.6
0.7
1.3
02

0.11
O.OSI
0.39
0.2
0.3
1.6
4'.0
5.0
_

0.095
10.0
25.0
1.3
0.2
0.2
0.5
10.0
19

03
0.7
30.0
100.0
0.3
5.0
8.0
0.2
0.2
2.7
1 S

Soil
(us^Ki)
250.0
0.05
0.3

250.0
-

0.3
0.3
0.4

250.0
0.1
0.2
0.3

250.0
0.2
0.5

250.0
-

0.2
0.7
0.7

250.0
0.6
0.7
1.3
0.2

7-37

5.427
26.13
0.2
0.3
1.6
4.0

250.0
- •

6.365
660.0
1650
87.1
0.2
0.2
33.5

660.0
1273
0.5
0.7
30.0

5000.0
0.3

250.0 1
8.0
0.2
0.2

180.9
1.5 II
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Table 1-5 (pa je 2)
Organic Analytical Parameters and

Estimated Detection Limits

Ctimryund
1 .2-Dichlorobenzcne
1 .2-Dichlorobenzcne
1 .2-Oichlorobenzene
1.2-Dichlorobenzene
1 ,2-Dichlorocllune
1 .2-Dichloroctlune
1 .2-Oichloroethane
1 .2-Oichloniethane
1 .2 -Dichlofoprooane
1 .2-Dichloroprooanc
1 .2-Dichlorooropane.
1 .2-Dichlocopitjpane
1 .2-DinitrobenzejK
1 .2-Diphenylhydrazine
1 .3.5-Trichlorobeniene
1 .3 J-Trimethyfljenzenc
1 .3.5-Tnnitrobcnzenc
1 .3-Oichlorobenrcne
1 .3-Oichlorobenzene
1 .3-Oichlorobeniene
1 .3-Dichlorobenzcne
1 .3-Dichlorobenzcoe
1 .3-Dichlorobenzene
1 .3-Dicfakirobenzcne
1 .3-Didilorobenzene
IJ-Oichlorapropane
1 .3-Dtchloropropane
1 .3-Dinitrobenzcnc
1 .4-Dichloro-2-butcne
1 .4-Dichtarabenzcne
1 .4-Dichlorobenzcnc
1 .4-Oichlorobenzcnc
1.4-OichkxQbaiKfie
1 ,4-Oichlorobeniene
1 .4-Dichlorobenffine
1.4-Dichlorobenzene
I.4-Dichlorot)eazene
1.4-DicWorobciucne-d4 (I.S.)
1 .4-DiniirotoeiixcfiG
1 .4*NApbthoquiiione
1.4-Phenytenediamine
1-Oikxohexane
1-CbMXonaphthakne
1 -NaplichylsHittiie
1-Naphthylaminc
2.2-OichJofoprapaiie
2^-Dichloropropane
2J.4.6-Temctiloraphenol
2.3.4.6-Tetrachlorophenol
2.4J-T
2.4J-T
2.4J-TP
2.4 J-T? (Silvcx)

M^h-M
80:08
82708
8 120 A
8250A
801 OB
8021 A
S260A
82408
8021 A
8260A
801 OB
8240B
8270B
8250A
8121

802 1 A
82708
8021 A
8121

8260A
80108
8020B
82708
8 120 A
8250A
8260A
8021 A
8270B
82408
8021 A
S260A
SI2I
801 OB
8020B
S770B
8 120 A
S2SOA
8230A
8270B
S270B
82708
8260A
8230A
82708
8230A
S02IA
8260A
S270B
8250A
8ISI

81508
8151

81508

Waier
(vt!U
40
10.0
11.4
19.0
0.3
0.3
0.3
5.0

0.06
02
0.4
5.0

40.0
50 _J

0.12
0.04
10.0
0.2
2.5
0.6
3.2
40
10.0
11.9
19

0.2
0.3

20.0
100.0
0.07
0.2
8.9
14
3.0
iO.O
13.4
44
44

40.0
10.0
10.0
0.3
50

10.0
50
0.5
1.8

10.0
50

0.08
2.0

0.075
1.7

Soil
(U(^

40
660.0
763.8
1260
0.3
0.3
0.3

250.0
0.06
0.2
0.4

rro.o
NO
3300
1.04
0.04
660.0
0.2

167.5
0.6
3.2
4.0

660.0
797J
1273
0.2
OJ
NO

5000.0
0.07
0.2

596.3
2.4
3.0

660.0
897.8
2948
2948
NO
NO
NO
0.*̂
3300
660
3300
OJ
1.8
660
3300
0.3

40.0
0.28
34.0
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II Tible 1-5 (p«ge J)
Organic Analytical Parametcn and

II Estimated Detection Limits

|| Cnflf^inil
II 2.4.5-Tnchloroohcnol
II 2.4.5-Trichlorophcnol
If 2.4.5-Trimethy(anilinc
|| 2.4.6- Tnbromophcnol (turr )
|j 2.4.6-Tnchlorophenol
|| 2.4.6-Tnchloroohenol
|| 2.4.6-Tnchlorophcnol

2.4-D
2.4-D
2.4-DB

|| 2.4-Diamincxolucne
|| 2.4-Oichlorophenol
|| 2.4-Dichloroohcnol
II 2.4-Oichk)rophcnol
|| 2.4-Dimclhvlphenol

2.4-bimcthylphcnol
|| 2.4-Dimethylphenol
|| 2.4-Dinitraphcnol
|| 2.4-Dinitrophenol
1 2.4-Oinitroohcnol

2.4-Dinitro<olucnc
2.4-Oiniir«olucne
2.4-DinilnXolucne
2.6-Dichlorophcnol
2.6-Dichlorophcnol
2.6-Dkhlorophenol

1 2.6-Oinnnxoluene
2.6-Oini(ro<oluene
Z.6-OiniirMoluene
2-Acetylaminonuorene
2-Afliinoanlhraquinone
2-Sutanone
2-Chloroethyl vinyl ether
2-Chloroelhyl vinyl ether

i 2-Chloronaphthalene
2 -ChtoRMiaphtbalene
2-Chloranaphlhalcnc
2-Qiloro<uph(halcnc
2-Chlorophcnol
2-Chlorophcnol
2-OUorophenol
2-OilorocoIueiie
2-ChlorDColucne
2-CyctohexyM.6-dinitroohenol
2 -Cydohexjrl-4.6-dinitroohenol
2-Ruorobiphcnyl (SUIT.)
2-Fluofophenol (surr.)
2-HcJunone
2 -Meth vl -4.6-dinitrophcnol
2-Melhyl naphthalene
2-Mcthylnaphchalene
2-Mcthylphenol
2-Methylphenol

!

2-Naphihvlaminc
2-Naphlhylamine
2-Nuroaniline

M«!h<x|
82708
8Z50A
8270B
8250A
8040A
82708
8^0A
8151
8I50B
8! 508
8270B
8040A
82708
81-iOA
8040A
82708
8^0A
S150A
82708
8040A
8090

82708
82SOA
8270B
8^0A
8040A
8090

82708
8250A
82708
8270B
8240B
80 108
8240B
8121

8 120 A
82708
8250A
8040A
S270B
8250A
8021A
S260A
8270B
8040A
8250A
S2SOA
I240B
8040A
8270B
8250A
82708
8250A
8270B
82SOA
82708

Wji^r
L'£/y
10.0
50

100
„

6.4

10.0
27
02
12.0
9.1

20.0
3.9
10.0
27
.12
10.0
27
42

50.0
130.0
0.2
100
57

10.0
50.0
_

0.1
10.0
19

20.0
20.0
100.0
1.3

10.0
13.
9.4
10.0
19

3.1
10.0
33
O.I
0.2

100.0
_
_
w

50.0
160.0
10.0
25

10.0
25

10.0
25

50.0

Soil
f»7*2)
6oO.O
3300

-— ?H
423.3
660.0
1310
0.11

240.0
132.0
ND

261.3
660.0
1810

214.4
660.0
1310
2314

3300.0
8710.0

13.4
660.0
3819
ND

-^H
6.7

660.0
1273
ND
ND

5000.0
1.3

500.0
871 '

629.8
660.0
•1273
207.7
660.0
221 1
O.I •
0.2 •=d

2500.0 I
10720.0
660.0
1650

660.0
1650
ND
1650

3300.0
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I Tiblc 1-5 (page 4)
Organic Analytical Parameters and

Estimated Detection Limits

C^mp^unii

2-Nitroaniline
2-Niirophenol
2-Nitrophunol
2-Nilrophenol
2-Picoline
2-Picoline
2-<ec-Butyl-4.6-diniiroohcnol
2.4-08
3.3'-Dichlorobenzidinc
3.3'-DichIorobenzidine
3.3'-Dtmethoxybenzidine
3.3'-Dimethvlbeniidine
3.5-Dichlorobenzoic acid

|

3-lChIoromethvl)pvridine hvdrochloride
3-Hydroxycartxjfuran
3-Mcthvlcholanthrcne
3-Mcthvlcholanthrene
3-Methvlphenol
3-Nilroaniline
3-Niiroanilinc
4.4' -ODD

|

4.4'-DDO
4.4--DDD
4.4'-DDE
4.4--OOE
4.4--DO6
4.4'-DDT
4.4--DOT
4.4--DDT
4.4'-Methoxychlor
4.4'-Methytenebis(2-chloroanilinc)
4.4'-Oxydianiline
4.6-Otnuro-2-methylDhenol
4.6-Dinitro-2-methytphenol
4-Aminobiphenyl
4-Aminobipheoyl
4-Bnxnophenyt phenyl ether
4-Bromophenyl phenyl ether
4-Chk>ro-3-mcthylphcnol
4-Chk)ro-3-mediylphenol
4-Chloro-3-«nethylphenol
4-Chloroaniline
4-ChIoroaniline
4-Olorophenyl phenyl ether
4-Olkxophenyl phenyl ether
4-Chlorophcnyl phenvl ether
4-Chlorocoluene
4-Okx«ofuene
4-Methyl-2-penUuume
4-Methylphenol
4-Melhylpheno!
4-Nitroaniline
4-Nitroaniline
4-Niirobiphenvl
4-Niirophenol
4-Nitrophcnol

MiMhnl
8250A
HfUOA
K2708
S250A
K250A
X:70R
81UOA
SIM
82708
8250A
82708
82708
8 I S I
8270B
83IS
8270B
8250A
8270B
82708
8250A
8081
80808
8250A
8080B
8081
8250A
8081
8080B
8250A
8081
82708
8270B
S250A
8270B
8270B
82SOA

8110
8250A
8250A
8040A
8270B
8Z70B
8250A

8110
8270B
82SOA
8021 A
8260A
82408
8270B
8250A
82708
8250A
8270B
8151
8250A

Waicr
(••E/U

."id
45
100
36
-

Nl)
_

03
20.0
165

100.0
10.0

0061
100.0
2.6
10.0
50

10.0
50.0
50.0
0.05
0.11
28

0.04
0.058

56
0.081
0.12
47

0.086
NA

20.0
24

50.0
20.0
50.0
23
19

50.0
3.6
20.0
20.0
50.0
39

10.0
42
O.I
0.3
50.0
10.0
50.0
20.0
50.0
10.0
0.13

24

Soil
(.irfKri

3300
301 5
660.0
2412
-

NO
-

1300.0
1155
NO
NO

0.38
NO
10

660
3300
660

3300.0
3300
4.2
7.4

1876
2.7
2J

3752
3.6
(.0

3149
5.7
NO
NO

1608
3300.0

1320
3300
1500
1273
3300

241.2
1300.0
1300.0
3300
2600
660.0
2814
O.I
OJ

2500.0
660.0
3300
1320
3300
NO

0.34
1590
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Table 1-5 (page S)
Organic Analytical Parameters and

Estimated Detection Limits ,

Comnonml

1 4-Nuroohcnol
4-Nitroohcnol
4-Nilroquinoline-l-omdc
4-bromoohenvl phenvl ether
5.5-Oiohcnylhydanloin
5-Oiloro-2-methyl aniline
S-Hvdroxydicamba
5-Nitro-o-anisidine
5-Niiro-o(oluidinc
5-Ni<roacenaph(henc
7.12 -Dimelhylbcnzta lanihracene
7. 1 2-Dimethylbenz(alamhrat:enc
Acenaohlhcne
Acenaphihenc
Accnaohihenc
Aoenaphlhene-dlO (I.S.I
Acenaohlhylene
Acenaphlhylene
Acenaohthylcne
AcetaJdchydc
Acetone
Acetoniirile
Aoetophenone
Acefopncnone
Acinuorfen
Acrolein
Acroiein (ProoenaO
Acryiamide
Acryl amide
AcrykMiitrile

II Acryloniirilc
Acryloniirile
Aldicarb (Temik)
Aldicarb Sulfonc
Aldrin
Aldrin
Aidrin
Allyl chloride
Ammoazobenzcne
Aailazine
Aniline
Anthracene
Anthracene

1 Anthracene
Aramite
Arodor-1016
Arodor-1016
Aroclor-1016
Aroclor-1221
Arodor-1221
Araclor-1221
Aroclor- I2.T2
Aroctef-1232
Aroclor- 1232
Aroclor. 1242
Aroclor- 1242
Aroclor- 1241

f-1rth<v(

8040A

82708
8270B
S2708
8270B
8270B
8151
82708
8270B
8270B
8270B
8250A
8270B
8310

8250A
8250A
8270B
8310

8250A
8315
82408
82408
8270B
8250A
8151

8030A
8316
8032
8316
8030A
8316
8031
8318
8318
8081
8080B
S2SOA
82408
82708
8270B
8250A
8310

8270B
S250A
8270B
8081
8250A
80808
8081
80808
8250A
8081
80808
8250A
80808
8081
8250A

Waicr
fu-'l.)
23.0
500
400
100
200
10.0
OXW
10.0
100
100
10.0
50.0
10.0
18.0
19
-

10.0
230
35
171

1000
100.0
10.0
50.0
0.96
7.0
30

0.032
10
5.0
20
10.0
9.4
1.9

0034
0.04

19
5.0
10.0

100.0
_

6.6
10.0
19

20.0
0.054

_
0.5

—
0.5

.1
_

OS
_

0.5
..
-

So,l 1
(lir.-Vj!
1376.0 1
3300.0

NO
660.0

NO
ND

NO
ND
ND
ND

3300
6600 I
1206.0_iLJ
660.0
1541.0
2345

5000.0
5000.0

ND
3300

-
12
44
Z2
2.7

1273
250.0

NO
ND

—
442.2
660.0
1273-
ND
57
-

80
-

80
21
-

80
-

43.6

— -rH
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Table 1-5 (page <)
Organic Analytical Parameters and

Estimated Detection Limits

C^fnf1""'!
Aroclor-1248
Aroclor-1248
Aroclor-1248
Aroclor-1254
Aroclor-1254
A/oclor-1254
Aroclor-1260
ArocIor-1260
Aroclor-1260
Arinohoi methvl
Azinphos methvl
Azinphos -methvl
Bartoan
Bemazon
Benz(a)anthracene
Benzal chloride
Benzene
Benzene
Benzene
Benzene
Benzidinea
8enzo(a)amhracene
Benzofatamhracenc
8enzo(a)pyrcne
Benzo(a)pyreite
Benzol a)py idle
Benzo(b)nua(an(hene
BenzofUfluoranthene
8enzo<b)fluoranthene
8cnzo(g.h.i)perricnc
Benzo(g.h.i)perylene
Benzo<ghi)perylene
BenzoOOfluoranchene
Benzodc)fluoranthcnc
Benzo(V)fluorantbene
Bcnzoic acid
Benzene acid
BcHxocnchlocidc
Benzyl Chloride
Boizyl alcohol
Scftzyl alcohol
Benzyl bcnzoatc
Benzyl butyl phthabte
senzyl duonoc
lenzyl chionuc
)is(2-cnlotoetfaoxy) methane
B is<2-chloroetho*y)methane
Bi$C2-chloroetnoxy)mejhane
BisCZ-chloroechyO ether
Bis(2-chloroahyl) ether
Bis(2-chloroethyl)ether
Bis(7-chloroisopropyl) ether
Bisf2-chlor«$opropyl) ether

Bi^?-«fhoxvethvl) ohthalate

Mcthrxl
8081
8080B
8230A
8080B '
8081
8250A
8081
80808
8250A
8I4IA
8140

8270B
8270B
8151
8270B
8121

8021 A
8260A
8020B
82408
8250A
8310

8250A
S3 10

82708
8250A
8310

8270B
8250A
8270B
8250A
S3 10
8310

82708
8250A
8270B
8250A
1121
80IOB
82708
8250A
8061
1060
8121
82408
8110

12708
82SOA
SI 10

82708
8250A
8110

82708
8250A
8061

Water
ftttrtJ

0.5
_
1
_

36
0.9

1
_

t.O
15.0

100.0
200.0
0.2
10.0
0.05
0.09
0.2
2.0
5.0
44
O.I
78
0.2
10.0
25
0.2
10.0
48
10.0
41
0.8
0.2
10.0
25

50.0
_

0.06
—

20.0
_
—

3.4
I.S

100.0
5

10.0
S3
3.0
10.0
57
8.0

10.0
57
2.7

Soil
nic/Kel

80
-

160
-

2412
70
160
-

50.0
1005.0

NO
NO

660.0
3.35
0.09
0.2
2.0

250.0
2948
8.7

5226
15.4

660.0
1675
111

660.0
3216
660.0
2747
50.9
11.4

660.0
1675

.1300.0
-

4.02
-

1300.0
-
-

227.8
120.6

5000.0
335

660.0
3551
200

660.0
3819
530

660.0
3819
1(0.9
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Table 1-S (page 7)
Organic Analytical Parameters and

Estimated Detection Limits

r,imp«m.|
8is(2-ethvlhexvl) phihalaie
8is(2-etnvlhcxvl) ohihaJaie
Bis(2-ethvlhcxvh ohihaUie
Bi${2-ethvlhexvl)phihala(c
Bis(2-methoxvetJivl) ohihalaie
8is(2-<i-butoxveihv|} ohihalate
Bis(4-inethvl-2-penfvl) ohihaJate
Bolsrar
Bolslar (SulprofoO
Brornobenzene
Bromobenzene
Brornobenzcne
Bromochloromcthane
Brornochloromelhane
Bromodichloromcihane
Bromodichloromethnne
Bromodichloromethane
Bromodichloromcthane
Bromoform
Bromoform
Bromoform
Bromofbrm
Bromornethane
Bnxnomelhane
Bramomethane

i Bromomcthane
Bromoxynil
Butyl benzyl phthalate
Butyl benzyl phthalate
Butyl benzyl phthalate
Caotafol
Catxan
CarbanH
Carbaryt (Sevin)
CatboAiRUi
Carbofuran (Funidan)
Carbon Telnchloride
Carbon disulfufe
Carbon teuachloridc
Carbon tetrachloridc
Carbon letrachloride
Carbophcnocnion
ChloRunben
Chlordane

I chlordane (technical)
Chkjrfenvinphos
Chlorebcnzene
Oilorobenzene .
Cnforobenttne
Chlorobenzene
\~n lorOvcnzcnc
Chlorobcnzilaie
Chlorodibnxnomethanc
Chloroethane
Chloroelhane
Chloroethane
Chloroethane
Chloroform

r

Melhrwl
8061
8270B
8060

8250A
8061
8061
8061
8140

8 I 4 I A
8021 A
8260A
801 OB
8021 A
8260A
802 1 A
8260A
80108
82408
8260A
80108
82408
8021 A
8260A
80IOB
8240B
802IA
8270B
8061
8270B
8250A
8270B
82708
8270B
8318
82708
8318
8021 A
82408
8260A
SOIOB
82408
8270B
8151
8250A
8080B
82708
8021A
8260A
80208
80 108
82408
8270B
82408
S260A
802IA
SOIOB
82408
R260A

Water

2.7
100
20.0
25
5.1

0.3-t
3.7
1.5
07

OO5
o.:
..

O.I
0.2
0 2
O.-t
1.0
5.0
06
2.0
SO
16.0
0.6
3.0
10.0
1 1.0
10.0
0.42
10.0
25

20.0
50.0
10.0
1.7

10.0
2

O.I
100.0

I . I
1.2
5.0
10.0

0.093
_

O.I
20.0
0.03
0.2
2.0
2.5
S.O
10.0
5.0
0.5

• 1.0
5.2
100
0 2

Soil

1S0.9
660.0
13-40.0
1675

341.7
56.23
247.9
1C0.5
35.0
0.06
0.2
-

O.I
0.2
0.2 ||
0.4
1.0

250.0
0.6
2.0

250.0
16.0
0.6
3.0

500.0
11.0
ND

23.14
660.0
1675
ND
ND
ND
31
ND
22
O.I

5000.0
I . I
1.2

250.0
ND
4
-

9.4
ND

0.03
0.2
2.0
2.5

250.0
ND

250.0
0.5
1.0
5.2

500.0
02
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( Table l-S(p«ceS)
Organic Analytical Panmclcn and

Estimated Detection Limits

Compound
Chloroform
Chloroform
Chloroform
Chloromelhane
Qiloromethone
Chloromelhane
Chloromelhane
Chloroprene

I chlorovrifos
Chlorovrifoi
Chryscnc
Qirysene
Chrvsenc
Chrvscne-dl2(I.S.)
Coumaphos
Coumaphos
Coumaohos
Crcsols (methyl phenol)
Croioxyphos
O8CP
DCPAdiacid

II Dalapon
|| Dalapon
|| Oemeton. 0. S

Dcmeton-0
Dcmeton-S
Demeton-o
Demeton-s
Oi-n-buryl phthalate
Oi-n-buryl phthalate
Di-n-butyl phthalate
Di-o-burytphlhalate
Di-n-octy! phthalate
Di-n-octyt phthalate
Di-fl-octyl phthalate
Di-n-ocrylphthalate
Oialtate (as or Vans)
Oiallate (Bans or cix)

|| Diamyf phthalate
|| Otazinon

Diazinon
DibenzCxhtanthracene
Otbenz(xh)anthracene
Dibenzlxiftcndine
Oibenz(a.j)acridine
Oibenzo(ax)pyrene
Dtbenzo(a.h)anthracene
Oibcnzoniiafl
Dibenzoturan
Dibromochloromethane
Dibramochloromethane .
Oibromochloromethane

Dibromomeihane
Oibromomethane
Oibromomethane
Dicamba

1 Oieamba

Method
802 1 A
801 OB
82408
S02IA
8260A
801 OB
82408
82408
8 I 4 I A
8140
8310

8270B
8250A
82.10A
8 I 4 I A
8140

82708
8040A
82708
8011
8151
8ISI
8 1508
8 I 4 I A
8140
8140

8270B
8270B
8061
8060

S270B
8250A
8061
8270B
8060

8250A
8270B
8270B
8061
8I4IA
8140

SZ70B
S2SOA
82708
8250A
8270B
8310

8770B
8250A
S260A
8021 A
10 108
8260A
82408
8021 A
80108
8ISI
8I50B

Water
<•"*-'
0.2
0.5
5.0
0.3
0.7
0.8
10.0
5.0
0.7
3.0
1.5

10.0
25
_

2.0
IS.O
400

_
200
O.t
002
1.3

58.0
1.2
2J
2.5
10.0
10.0
3.3
3.6
10.0
25

0.49
10.0
30.0
25
10.0
10.0
I.I
2.0
6.0
10.0
25

10.0
_

10.0
0.3
10.0

_
0.3
0.3
0.9
1.2
5.0

22.0
_

0.081
2.7

Soil
f.if'KiJ"sr

0.5
250.0
0.3
0.7
O.S

500.0
250.0
50.0

201.0
100.5
660.0
1675
-

100.0
1005.0

NO
-

NO
-

0.12
1 160.0 H
60.0 |
I67J
I67J
NO
NO

221.1
241.2

NO
1675
32.83
660.0
2010.0

1675
NO
NO

73.7
100.0
402.0
660.0
1675
NO j

NO 0
20.1
660.0
-

0.3
0.3
0.9
1.2

250.0
22.0

_

540
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i
Tible 1-S (page 9) II

Organic Analytical Parameters and
Estimated Detection Limit] ||

C^firx^inJ
Oichlone
Dichlonxlifluoromcitune
Dichlorodifluoromeihine
Oichlorodi fluoromethane
Dichlorodifluoromethane
Dichloromefhane
OichloropfBp
Dichlorovoc
Dtchlorprop
Dichlorvos
Dichlorvos
Dicnxophos
Dicvclohexvl phihalaic
Oieldrin
Oiddnn
Oieldrin
Diettivl ether
Oiethyl phitialaie
Oielhyl phthalate
Diethyl phihalate
Oieihvl wlfaie
Oiethyl phthalale
Oiethylxiilbcsirol
Oihcxyl phlhalole
Diisobutyt phthalaic
Oimcthoote
Oimettioate
Dimethyl phllulate
Dimethyl phthalace
Dimethyl phlhaJate

1 Dimethylaminoazobenzene
' Dimethylphthalate
Dinitrabenzene
Dinocap
Dinonyl phthalate
Dinoseb
Dinoseb
Dinoseb
Oioxacart)
Diphenylamine

If Disulfixon
|| Dixulfocon
H Daalfcton

EDS
EPN
EPN

II Endotuiranl
Endosulfan I
Endmulfan 1
Endosulfan It
Endosuiran H
Endojulfan II
Endosulfan Sulfate
Endosulfan nitrate
Endosulfafl itilfaie
Endrin
Endnn
Endrin

Metho<
g:?OB
8021 A
8^0A
32408
801 OB
801 OB
81508
8270B
8151
8UO

8 I 4 I A
8270B
8061
8080B
8081
8250A
80I5A
8061
8060

S270B
8270B
8Z10A
82708
8061
806 1
8I4IA
8270B
8060

l_ 8061
8270B
8270B
8250A
8090

8270B
8061
8151
81 508
S270B
S3 IS

S250A
8I4IA
8140

8270B
SOU

SI4IA
82708
8081
80808
8250A
8081
8080B
8250A
8081
S0808
8250A
8081
80808
S250A

Wjtcr
(BC'^-1

O S
0.5
50

_
_

65
10.0
026
1.0
8.0
100
0.22
0.02
0.04-;

25
_

2.5
4 9
100

100.0
19

20.0
068
1.2
2.6

20.0
2.9
6.4
1 0.0
10.0
16
_

100.0
0.22
0.19
0.7

20.0
2,2

*•»

0.7
2.0
10.0
O.I
0.4
10.0
0.03
0.14

_

0.04
0.04

—

0.035
0.7
56

0.039
0.06

Soil
. .l*s£$

ND ||
05
0.5 1

250.0 H
-
-

130.0
ND

67.0
400.0

ND
14.74

1.3
-

1675
-

167.5
323.3
660.0

ND H
1273
ND

45.56
80.4
130.0
ND

194.3
428.8
660.0

ND I
172
_

ND '
14.74

14.0
ND
>50
_

35.0
134.0
ND
_

20.0
ND '
2.1 '
9.4
_

2.4
2.7
_

3.6 11
44.2
3752
3.6
4.0

II
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Table l-S (page 10)
Organic Analytical Parameter! and

Estimated Detection Limits

Onc-md
Endnn aldehvde
Endnn aldehvdc
Endrin aldehvdc
Endnn ketone
Elhanol
Eihion
Ethoorop
Ethoprop
Ethvl Benzene
Ethvl carbamatc
Ethvl methacrvlatc
Elhvl methanesulConate
Eihvl melhanesulfonaie
Ethvlbenzcne
Ethvlbenzenc
Ethvlbcnzene
Fomohur
Fensulfothion
Fensulfofhion
Fensulfothion
Fenthion
Fenthion
Fenthion
Ruchloralin
Ruoranthene
Ruoranthene
Ruoranthrcnc
Ruorene
Ruorene
Ruorene
Formaldehyde
Heptachlor
Heptachlor
Heptachlor
hiepochlor epoxide
Heptachlor epoxide
Heptachlor epoxide
HexacnioroDcnzcnc
Kcxachlorobenzene
Hexachlorobenzene
•lexachlorobenxene
•fcxachlorobucadiene
•lexachlorobuadiene
{cxachlorobutadiene
iexachlorobtKadiene
lexachlorabutadiene
•iexachlorobutadicne
iexachlorocyclohexane
•lexachlorocydopentadiene
texachlorocyclopentadiene

HexBchlorocyclopcntadiene
Hexachlorocyclopentadiene
iexachloroelhane
•lexxhloroethane

Mcihrxl
8081
8080B
8250A
8250A
80 IS A
8270B
8I41A
8140

8020B
8270B
82408
8270B
8250A
8021 A
8260A
82408
8270B
8 I 4 I A
8140

82708
814IA
8140

8270B
8270B
8270B
8250A
8310
8310

8270B
82SOA
8315
S080B
8081
8250A
8081
8080B
8250A
8121
8 120 A
8270B
82SOA
8121
802 1 A
8260A
SI20A
82SOA
8270B
8 120 A
8121
8 120 A
8270B
8250A
8121
8I20A

Waicr

0.05
0.2
_
-
-

10.0
2.0
2.5
2.0

50.0
5.0

20.0
_

0.05
0.3
5.0

20.0
08
150
40.0

0.8
1.0

10.0
20.0
10.0
22
2.1
2.1
10.0

_
7.2

0.03
0.04

19
0.032
0.8
22

0.056
OJ
10.0
19

0.014
0.2
0.6
3.4
9

10.0
_

2,4
4

IQ.O
-

0.016
0.3

Soil
fiia'Kcl

1.6
154
-
-
-

NO
100.0
167.5
2.0
ND

250.0
ND
-

0.05
0.3

250.0
ND

40.0
1005.0

ND
50.0
67.0
NO
ND

660.0
1474
140.7
140.7
660.0
-

2.0
^

1273
2.1

55.6
1474

3.752
33.3

660.0
1273

0.938
0.2
0.6

227.8
63

660.0
-

160.8
268

660.0
- '

1.072
201
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Table 1-5 (page 11)
Organic Analytical Parameters and

(I Estimated Detection Limits

O5C^jn-i
|| Hexachloroefhane
|| Hcxachloroethone
|| Hexachlorophenc
II Hexachloropropene
|| Hexamethyl phosphonmide

Hexyl 2-clhylhexvl phOiiJj(c
[| Hydroouinone
|| I.I-Dichlorooropcnc
|| l-Acctyl-2-<hiourca
1 Indcno(l.2..1-cd)pvrcne
1 Indent 1. 2. 3-cd)pyn:nc
| IndenoC 1 .2J-cd)pyrcne
| Isoburyl alcohol
| Isodrin
| kophorone
| Isophorone
| Isoohorone
1 Isopropvlbenzcnc
| Isopropvlbenzene
kosa/role
Kepone
LeotODhos
MCPA
MCPA
MCPP
MCPP
Malathion
Malaihion
Maleic anhydride
Mcrphos
Merphos
Mestnuiol
Methacrykmitrile

If Methapyrilene
Methiocarb (Mesurol)

FhFt

Methomyl (Lannote)
Methoxychlor
Methoxychlor
Methoxychlor
Methyl ethyl ketone (MEK)
Methyl iodide

II Methyl isobutyl ketone (MIBK)
If Methyl mcthacrylale
II Methyl methanesuifonate
II Methyl methancsulfonaie
|| Methyl parathion

Methylene Chloride
II Methylene chloride

Methylene chloride

I*\\t
k

Pl_j
p

^evinpho*
•Icvinphcw
><cvinph<K
•Icxacarbate
'lircx
'lonocroiophoic
N-Niiroso-di-N-propyla/mne

llrN.Ni(ro«o-di-n-Niivlanime

Method
82708
8250A
S270B
82708
82708
8061
8270B
8260A
8270B
8310

82708
8250A
82408
8270B
8270B
8250A
8090

802 1 A
8260A
82708
82708
82708
8151
8(508
8151
8I50B
8I41A
82708
82708
8I4IA
8140

8270B
82408
S770B
8318
8318
80808

S2SOA
8015A
82408
80 ISA
82408

8250A
82708
8021 A
8260A
8240B
8140

8I4IA
8270B
82708
8270B
82708
8250A
8250A 1

Waicr
(.i-1.)
100
16

so.o
10.0
200
1.3
NO
0.5

1000.0
0 4
10.0
37

100.0
20.0
10.0
T^

157.0
05
0.3
10.0
20.0
10.0

0.056
2490.0
0.09

1920.0
I.I

50.0
NA
2.0
2.5

20.0
100.0
100.0
3.1
1.7
1.8

10.0
_
_

5.0
_

5.0
10.0

M

10.0
0.2
0.2
5.0
3.0
5.0
10.0
20.0
10.0
40.0

Soil
(u^
660.0 1
172 ||
ND
ND
ND I

87.1
ND
05
ND

28.3
660.0
2479

5000.0
ND

660.0
1474

10519.0
0.5
0.8
ND
ND |

——— ND_J
43

49800.0
66

38400.0
55.0
ND
ND

1 00.0
167.5
ND

5000.0
ND
32
12

117.9
ND
-
—

250.0
- -

2500.0
ND 1
_ . |l

ND
0.2
0.2

250.0
201.0
250.0
ND
ND I
ND
ND

||
II
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Table 1-5 (page 12)
Organic Analytical Parameter* and

Estimated Detection Limit*

Co"if "fl'l
N-Nitroso-di-n-propvlaminc
N-NitroKxIi-n-propvlamine
N -Niuxwodibutylaminc
N -Nitrosodietnvlamine
N-Nilrosodimcthvlaminc
N-Nitrosodimethvlamme
N-Nitrosodiphenvlamine
N-Nitrosodiphenvlaminc
N-Nitrosodiphenvlarnine
N-Nitrosopiperidine
N -Nitrosopioeridine
N-Nicrosopvrrolidine
Haled
Noted
Naied
NaohthaJcne
Naphthalene
Naphthalene
Naohthalene
Naphthalene
Naphthalene -d8 ( I S )
Naphlhoquinone
Nicotine
Nitrobenzene
Nitrobenzene
NltlUUeil££AC

Nitrofen
O.O.O-Triethylphasphorochioaie
OCDD
Octamettavi pvroohosohonmide
Panthian
Pandiion methyl
Porathkm -ethyl
Pji'3tnion-flietAYt
Pentachlorobenzcne
Pgp*?>r'falorofr5PT^<ie
Pentachlorabeazene
PeMachloraethane
Pentadilorohexaoe
Pentachloronitrobenzene
Pentacnloronitrobenzene
Pentocfalocophcnoi
Pentadihxaphenol
PenucMoraphenol
PentAchlocopnciiol
Perylene-412 (I.S.)
^leiucctui
Phenacetin
Phenanthrene
'hettsntnrcnc
t^iunlhrene
Phenanthrene-dlO (l.S.)
Pheaabarbital
Phenol
Phenol

M.nh^i
82708
X070

8270H
8270B
8070

S2SOA.
8070

8270B
8250A
82708
8250A
82708
8140

8I4IA
82708
8260A
8021 A
82708
8250A
8310

8250A
8090

82708
82708
8250A
8090

8250A
8270B
8270B
8280

8270B
8270B
1140

8I4IA
8I4IA
8121
82708
8250A
82408
8I20A
S270B
S250A
8151
SriOA
82708
8040A
8250A
8270B
S2SOA
8310

82708
8250A
82SOA
82708
8040A
8270B
8250A

Water
O.C1.)

IO.O
4 6
IO.O
200
1. 5
-

8.I
IO.O
19

200
—

40.0
I.O
5.0

20.0
0.2
06
IO.O
16

1 8.0
-
_

20.0
IO.O
19

1 37.0
—

20.0
NT

200.0
IO.O
OJ
0.6
1. 2

OJ8
IO.O
_

IO.O
_

20.0
_

0.076
36

50.0
74.0

_
20.0

—
6.4
IO.O
54
-

IO.O
1. 4

IO.O
IS

Soil
(uF/KC)
660.0
,V)8.2
NO
NO

1 00.5
-

5417
660.0
1273
NO
-

NO
67.0
250.0

NO
0.2
06

660.0
172

1206.0
-
-

NO
660.0
1273

9179.0
-

NO
NO

NO
NO

20.1
30.0
60.0
25.46

NO
-

500.0
-

NO
—

0.16
2412

3300.0
4958.0
-

NO
-

428.8
660.0
3618
-

NO
93.8

660.0
15
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Table 1-5 (p«g«L3)
Organic Analytical Parameter! and

Estimated Detection Limits

C."̂ .m.J
Phenol-d6 (surr )
Phonic
Phonic
Phonic
Phasalone
Phosmet

|| Phosphamidon
II Phthalic anhydride

|j Piperonyl sulfoxide
|| Promecarb
|| Pronamide

|| Procnoniirile
|| Prooo«ur (Baveon)
|| Propvllhiouracil
|| Pvrenc

Pyretic
|| Pyrcnc
|l Pyridine

Ronnel
|| Ronnel

|| Snraphos (Tctrachlorvinohos)

|| Styrenc

| Stvrcne
Sulfailaie

TEPP
Tertaufoit
| Terphenvl-dJ4(surr.)

|| Tetrachtoroethene
|| Tcuachtoroethene
|| Teuachloraethene

U ThiophcnoJ (Benzcncthiol)
|| Tokutnion (Prochiofo*)
|| Tokuthion (Procofhiofox)

Tri-p-lolvl phosnhaiu(h)

Mc;h^
SiSOA
8 U I A
8 MO

82708
82708
8Z70B
8270B
8270B
8151
82708
8318
8270B
8250A
82408
8318
82708
8310

82708
8230A
8270B
82708
814IA
8140

8270B
8140

8Z70B
8021 A
8260A
8240B
8270B
814IA
814IA
82708
8250A
8 120 A
801 OB
S02IA
S260A
8240B
8040A
8I41A
S270B
8270B
S2708
8270B
8140

8I41A
8021 A
8260A
8020B
8240B
8270B
8080B
8081

82.10A
8270B
802IA _

Water
^c-T l

04
1 5

10.0
100.0
40.0
1000
1000
0.14

1000
2.5
100

_

100.0
2 4

1000
2 7
100
19
ND

100.0
0.7
3.0
10.0
50.0
40.0
O.I
0.2
5.0
to.o
0.7
8.0

20.0

OJ
0.4
0.7
5.0

8.0
20.0
40.0
20.0
20.0
5.0
0.7
O.I
0.6
2.0
5.0

100.0
2.4

10.0
0 1

Soil
£;i<"T<"l

__

20.0
100.5
ND
ND
ND
ND
ND

ND
17

ND
_

5000.0
17

ND
180.9
660.0
1273
ND
ND

35.0
201.0

ND
3350.0

ND
O.I
0.2

250.0
ND

35.0
400.0

ND

.

0.3
0.4
0.7

250.0

400.0 '
ND
ND
ND
ND

335.0
55.0
O.I
0.6
2.0

250.0
ND

160.8

ND
0 1
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Table 1-5 (page 14)
Organic Analytical Parameters and

Estimated Detection Limits

£nmpo<jnd

Tnchloroethenc
Trichloroethcne
Tnchloroethene
Trichlorofluoromethanc
Tnchlorofluoromethanc
Tnchlofofluoromcthanc
Trichloronate
Trichloronaie
Tnchlorophenols
Trifluralin
Tritncthyl phosphate
TnsdJ-dibromooroovn ohosohate
Vinvl Chloride
Vinyl Chloride
Vinvl Chloride
Vinvl acetate
Vinvl chloride
Xylene (Total)
Xvlenes
a.a-Dimethylphcneihvlamine
a-.a-Oimethylohenethvlamine
a-Naphthol
aloha-BHC
iIpha-BHC
aloha-BHC
olpha-Chlordane
alpha-BHC
beta-BHC
beta-BHC
beta-BHC
beta-BHC
cis- 1 .2-Dichloroethane
cis- 1 .2-OichJoroethene
cis- 1 J-Dichloropropene
cis- U-Oichlaropropene
cis- 1 ,3-Diduoropropcne
della-BHC
ddta-BHC
deto-BHC
OCit3"BffW

Ramma-BHC
ramma-BHC (Lindane)
jprnma-Chlordane
nmma-BHC
Punnu-BHw
L2-Dibromo-3-chlorooropane
1.3J-Trimethytt)eniene
m-Xytenc
m-Xylenc
n-Bucytoenxcnc
n-Bucyttxmzene
n-Propylbenzene

o-Anisidine
o-Toluidine
o-Xytene
c-Xytene
D-Benzoquinone

Mclho.^
8260A
80108
82408
8021 A
8260A
801 OB
8140

8I4 IA
8040A
82708
82708
82708
8021 A
8260A
801 OB
82408
8240B
82408
80208
82708
8250A
8318
80808
8081
82SOA
8081
8121
8081
80808
8250A
8121
8021 A
S260A
8260A
82408
80IOB
8081
8080B
8250A
8121
80808
8011
8081
82JOA
8121
8260A
8260A
8021 A
8260A
8021 A
8260A
8021 A
8260A
82708
82708
8021 A
8260A
82708

Water
(iitrfU

1.0
1.2
5.0
0.3
0.4
-

15
8.0
-

10.0
10.0

200.0
0.2
0.9
I.S

50.0
10.0
5.0
_
_
-

0.03
0.035

—
0.008
0.11
0.023
0.06
42

OJI
0.1
0.6
0.0
5.0
_

0.024
0.09
31
0.2

0.04
0.025
0.037
-

0.23
IJ
0.3
0.1
0.3
0.2
0.6
0.04
0.2
10.0

•io.o
0.2
0.6
100

Soil
(ut'Kfi)

1 0
1.2

250.0
0..1
0 4
-

100.5
400.0
-

NO
NO
NO
0.2
0.9
1.8

2500.0
500.0
2500
-

NO
-

2.0
1.9
-
-

7.37
3.3
4.0 ;

2814
20.77

O.I
0.6
0.0

250.0
-

I.I
6.0
277
13.4
17
2
IJ
-

15.41
IJ
0.3
0.1
0.3
0.2
0.6

0.04
0.2
NO
NO
0.2
0.6
NO
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Table 1-5 (p«ge IS)
Organic Analytical Piramcten and

Estimated Detection Limits

Ccmremd.
p-Cresicline
p-Dtmefhylaminoazobenzene
p-lsopropyltoluene
p-lsooropvUoloenc
p-Xylene
p-Xylene
sec-8u(ylbenzene
sec-8u(vlbenzene
lert-Butylbenzene
tcrt-8uivlbenzcne
irons- .2-Dichloroethene
trans- .2-Oichloroethene
irans- .2-Oichloroethcne
(fans- .2-Dichloroethene
Iran*- .J-Oichloropropenc
irans- .3-OichkxDpropcne

Method
82708
8250A
8021 A
8260A
8021 A
8260A
8021 A
8260A
8021 A
8260A
8260A
802IA
80108
8240B
8260A
801 OB
82408

Wiicr
f"^-'
100

_
O.I
06
0 1
0.7
02
0.7
0.6
0.7
03
OS
1.0
50
00
3 4
SO

Soil
f.icX2}

ND
-

O.I
0.6
O.I
0.7
0.2
0.7
0.6
0.7
0.3
0.5
1.0

250.0
0.0
3.4

250.0
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Tiblel-6 •
Inorganic Analytical Parameters
and Estimated Detection LlmltJ

i^Ulffi
Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

lead

Magnesium

Manganese

Mcrcurjr

Molybdenum

Nickel

Method
60 10 A
6020
7020

60IOA
6020
7040
7041

60IOA
6020
7060A
706IA
60IOA
6020
7080A
7081

60IOA
6020
7090
7091

60IOA
6020
7130

7I30A
6010A
7140

60IOA
6020
7090
7091
60 10 A
6020
7200
7201

60IOA
6020
7210
7211

60IOA
7380
7381

60IOA
6020
7420
7421

60IOA
7450

60IOA
6020
7460
7461
7470A
7471 A
60IOA
7480
7481
60IOA
6020

Water
pe/!

0.045
0.0001

O.I
0.032

0.00002
0.2

0.003
0053
0.004
0.005
0.001
0.002

0.00002
0.1

0.002
0.0003
0.0001
0.005
0.0002
0.004

0.00007
0.005

0.0001
0.01
0.01
0.007

0.00002
O.OS
0.001
0.007

0.00001
0.05

0.001
0.006

0.00003
0.02
0.001
0.007
0.03

0.001
0.042

0.00002
O.I

0.001
0.03

0.001
0.002
0.0004
0.01

0.0002
0.0002

0.008
O.I

0.001
0.015

0.00003

Soil
(B£j!iE

45
0.0 1

10
3.2

0002
20
0.3
5.3
04
0.5
O.I
0.2

0.002
10
0.2

0.03
0.01
0.5

0.02
0.4

0.007
0.5
001

1
1

0.7
0.002

5
O.I
0.7

0.001
5

O.I
0.6

0.003
2

O.I
0.7
3

O.I
4.2

0.002
10

0.1
3

O.I
0.2

0.04
1

0.02

0.02
0.8
10

0.1
1.5

0003
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Tablet -4 (page 2)
Inorganic Analytical Parameters
and Estimated Detection Limit]

^nalvjg
Nickel
Pwawium

Selenium

Silver

Sodium

Siromium

Thallium

Tin
Vanadium

Zinc

Cyanide

Mcthofl
7520
7610

60IOA
60IOA
7740
774IA
60IOA
6020
7760A
7761
60IOA
7770

60IOA
7780

60 IDA
6020
7840
7841
7870

60IOA
7910
7911
60IOA
6020
7950
7951
90IOA
90I2A

Waicr
ucd

0.04
0.01

0.075
0.002

0.007
0.00004

0.01
0.0002
0.029
0.002
0.0003
0.03
0.04

0.00005
O.I

0.001
0.8

0.008
0.2

0.004
0.002

0.00008
0.005

0.00005
0.0 1
0.01

Soil
rriffKf

4
I

7.5
0.2
0

0.7
O.OW

1
0.02
2.9
0.2
0.03
3
4

0.005
10

O.I
80
0.8
20
0.4
0.2

0.008
OJ

0.005
0.01
0.01
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2.Q QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall laboratory Quality Assurance objective of the Site Remediation Program (Program)
is to establish minimum guidelines for laboratory analysis and reporting that will assure that all
data will be scientifically valid and technically defensible for the purposes of making critical
determinations or decisions during remedial activities. These decisions and determinations are
divided into two categories. The categories are:

CATEGORY

A. Identification of the classes of chemicals of concern and subsequent reduction of
sampling and analytical requirements for site remedial response activities;

B. Demonstration of the sufficiency of site characterizations and investigations;
establishment of site cleanup objectives; and demonstration of attainment of site cleanup
objectives and specific project objectives.

Meeting the laboratory Quality Assurance objectives for the two Categories of decisions and
determinations in the Program requires two levels of quality for the laboratory analytical data.
Both levels are variations on the Level HI as defined in section 1.5 of this document. For the
Program these are referred to as Levels in A and HI B. Both of these levels has differing
requirements for the performance and reporting of the analytical quality control procedures. The
levels required to support the two Categories of decisions and determinations are defined as:

CATEGORY Level
A mA
B nm

Specific procedures for laboratory instruments calibration, laboratory analysis, reporting of data,
internal quality control, audits, preventive maintenance and corrective action for the two levels
are described in other sections of this document. The purpose of this section is to address the
specific objectives for accuracy, precision, completeness, representativeness, and comparability
for the two levels of data.

1 DEFINITIONS OF PRECISION AND ACCURACY FOR THE SITE REMEDIATION
PROGRAM

Precision

Precision measures the reproducibility of measurements under a given set of conditions.
Specifically, it is a quantitative measure of the variability of a group of measurements compared
to their average value. Precision is usually expressed in terms of standard deviation but other
estimates such as the coefficient of variation (relative standard deviation), range (maximum value
minus minimum value), and relative range are common.
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2.1.2 Accuracy

Accuracy measures the ability of the analytical system to render accurate results under a given set
of conditions. Accuracy may be expressed as the difference between the value of the reported
data and the true value of the parameter being measured. Accuracy is usually stated in terms of
percent recovery.

2_?_ QUALITY CONTROL PROCEDURES USED TO ASSESS PRECISION AND
ACCURACY

Trip blank, duplicate, matrix spike, and surrogate samples should be analyzed to assess the
quality of the data resulting from the sampling and analysis program.

2.2.1 Accuracy

Analytical accuracy is assessed by performing surrogate spikes for each sample (organic
analyses), matrix spikes on selected samples, and analyzing laboratory blanks, trip/travel blanks
and known or blind reference samples. Additionally, initial, continuing and final equipment
calibrations must be performed and accomplished within established limits to define the
equipments' accuracy before analytical accuracy can be determined for any sample set.

Trip/travel blanks consisting of distilled water, should be submitted to the analytical laboratories
to provide the means to assess the quality of the data resulting from the field sampling program.
Trip/travel blanks arc used to assess the potential for contamination of samples due to
contaminant migration during sample bottle preparation, sample shipment, and storage.

2.2.2 Precision

Analytical precision is assessed by performing laboratory duplicate sample analysis. To assess
precision for organic analyses all matrix spikes are performed in duplicate.

7 1 FREQUENCY OF QUALITY CONTROL PROCEDURES AND OBJECTIVES FOR
PRECISION AND ACCURACY

Table 2-2 contains the precision and accuracy objectives for Level HI A data used to support
Category A decisions and determinations. The tables contain the precision and accuracy
objectives arranged by analytical method.

Tables 2-3 through 2-58 contain the precision and accuracy objectives for Level HI B used to
support Category B decisions and determinations. The tables contain the precision and accuracy
objectives arranged by analytical method.
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Table 2-1 contains required minimum frequency for method blank, duplicate, matrix spike, and
surrogate samples for Levels IIIA and [HB data.

Td RFPRFSENTATFVENESS. COMPLETENESS AND COMPARABILITY

2.4.1 Representativeness

Representativeness expresses the degree to which sample data accurately represent the site, a
specific matrix or parameter variations at a sampling point. Representativeness is a qualitative
parameter which is dependent on both the proper design of the sampling program and proper
laboratory protocol. The analytical representativeness criterion will be satisfied by making
certain that proper analytical procedures are utilized, preservation requirements are met and
holding times are not exceeded.

2.4.2 Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under normal conditions.

Table 2-2 contains the completeness objectives for Level HI A data used to support Category A
decisions and determinations.

Tables 2-3 through 2-58 contain the completeness objectives for Level IH B data used to support
Category B decisions and determinations.

2.4.3 Comparability

Comparability expresses the confidence with which one data set can be compared to another.
The extent to which existing and planned analytical data will be comparable depends on the
similarity of sampling and analytical methods. The analytical procedures used to obtain the
planned analytical data, as documented in this Analytical Quality Assurance Program, are
expected to provide the Illinois EPA Site Remediation Program with comparable analytical data
for all Site Remediation sites. This comparability criteria applies only to the Level El B data
used to support Category B decisions and determinations.

2.5 OA/OC Targets

Target values for detection limit, percent recoveries and percent "true" value of known check
standards, and RPD of duplicate/replicates are provided in Sections 1 and 2 of this Analytical
Quality Assurance Plan (AQAP). It is important to note that tabulated values may not be
attainable. For example, high contaminant concentrations, sample nonhomogencity, and matrix
interferences can preclude achievement of target detection limits or other QC criteria. In such
instances, the data report must contain a case narrative which must indicate the occurrence and
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cause of any deviation from the tabulated detection limits or any other noncompliance with
specified QC criteria.

2_6 FAFUJRE TO MEET AGENCY QUALITY ASSURANCE OBJECTIVES

Failure to meet the Agency's quality assurance objectives for the Program may result in data
which is not considered valid and which cannot be held in support of any critical decision or
determination by the Agency. In the event that the laboratory believes that the Agency's Program
quality assurance objectives can not be met due to sample matrix effects, the participant's Project
Manager may request a change or modification of the Agency's Program quality assurance
objectives from the Agency's Project Manager. Any such request must contain sufficient
supporting documentation to allow the Agency's Division of Laboratories, Quality Assurance
Section to review the request and advise the Agency's Project Manager of the validity of the
request for change or modification of the Agency's Program quality assurance objectives.
Appendix A of this AQAP contains copies of the necessary data reporting forms for reporting all
Program data to the Agency and Section 6 contains the data reporting flags that must be used
when reporting data to the Program. Section 6 contains the data reporting flags to be used for
reporting both data that meets Program quality assurance objectives and data that fails Program
quality assurance objectives.

The request for change or modification must indicate that the laboratory or the Program
participant represents that due to insurmountable sample matrix affects on the analyses, the data
are: 1) usable as a quantitative concentration, 2) usable with caution as an estimated
concentration, or 3) unusable due to out-of-control QC results.

Table 2-1
Laboratory Quality Control Frequencies

Organic
Parameters

Inorganic
Parameters

Levels

HI A

III 8

HI A

I I IB

Method Blanks

1 per matrix batch

1 per matrix batch
Maximum batch
size is 20 samples
1 per matrix batch

1 per matrix batch
Maximum batch
size is 20 samples

Laboratory
duplicates *

1 per 20 or fewer
samples

1 per 10 or fewer
samples per matrix

1 per 20 or fewer
samples

1 per 10 or fewer
samples per matrix

Matrix Spikes '

1 per 20 or fewer
samples

1 per 10 or fewer
samples per matrix

1 per 20 or fewer
samples

1 per 10 or fewer
samples per matrix

Surrogates

Every Sample

Every Sample

None

None

For organic parameters the analysis of Matrix Spike/Matrix Spike Duplicates fulfills the requirements for Laboratory
Duplicates and Matrix Spikes
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TABLE 2-2
Precision, Accuracy and Completeness

Level IIIA Objectives

Analvtc

Volatile Organic
Comoounds

Semi -Volatile
Orcanic Compounds

Pesticides & PCBs

Metals

Method

8260A

8270B

8081

60IOA.7060A.
706IA.7062.742I.

7470A.747 1 A.
7841 &90I2

Matrix

Aqueous

Aqueous

Aqueous

Aqueous

Precision

f RPD) a

<25%

<5Q%

<35%

<25%

Accuracy

(SRecoverv) b

50- 150

2 5 - 1 5 0

25 - 1 50

70 - 1 30

% Completeness

SO

80

80

80

Volatile Organic
CTomoounds

Semi-Volatile
Oreanic Compounds

Pesticides & PCBs

Metals

8260A

82708

8081

6010A.7060A.
706IA.7062.7421

7470A.7471A.
7841 &90I2

Solid

Solid

Solid

Solid

<30%

<60%

<60%

<40%

50-200

25-2CO

25- 150

60- 140

80

80

80

80

a Relative Percent Oiflerence of Duplicate Sample analyses
b Percent Recovery or Spike Sample analyses
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TABLE 2-3
METHOD S010B Aqueous • Level II! B Objectives

COMPOUND

Bromodichloro methane
Bromoform
Bro mo methane
Carbon tetrachloride
Chlorobenzcnc
Chloroethanc
2-Chloroethvl vinvl ether
Chloroform
Chloro methane
Dibromochloromcthane
J-Oichloro benzene
.3-Oichlorobenzene
.4- Dich lorobenzene
,1-Dichloroethanc
J. -Dich loroethane
.1-Oichloroethcne

trans-l .2-Oichloroethene
Dichloromethane
1 .2-Dichloro0rooane
cis-1 .3-Oichloropropene
trans- 1 ,3-Dichloroproocne
1 .1 .2.2-Tetrachlorocthane
Tetrachloroethcne
I.I.I -Trichloroethane
1 . 1 .2-Trich loroethane
Trichloroeihene
Trichlorofluoro methane
Vinvl Chloride

Precision
fSPD>a
<I5%
<I5%
<20%
<I5%
<!5%
<I5%
<20%
<I5%

<20%

<!5%
<I5%
<20%
<15%
<I5%
<15%
<20%
<I5%
<I5%
<I5%
<2o%
<!5%
<I5%
<I5%
<I5%
<15%
<I5%
<I5%
<Ti%

Accuracy
(%Rccoverv)b

80-134
72-125
57-125
70-127
75-128
75-128
65-1.15
75- 1.10
50-139
72-122
76-123
68-132
75-122
79-119
80-120
69-125
79-125
70-130
77-123
68-132
68-132
70-130
75-123
72-128
67-123
68-128
65-123
70- P8

Completeness
(*)
w^
90«i
9fl«%
90C7o
90%
90%
90S>
90%
90S
90%
90S.
90^
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
00%

TABLE 2-1
METHOD 80IOB Solids Level III B Obiectives

Compound

8 romodich loromethane
Bromoform
Bro mo methane
Carbon tetrachloride
Chlorobcnzcne
Ch loroethane
2-Chloroethyl vinvl ether
Chloroform
Chloromethanc
Dibromochloromcthane
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 .4- Dich lorobenzene
1 . 1 -Dtchloroethane
1 .2-Dichloroethane
1.1 -Dich loroethene
trans- 1 ,2-Dichloroethene
Dichloromethane
1 .2-DtchIoroDropane
cis- 1 .3-DichloroDroDcne
trans- 1 ,3-Dichlorot>roi>enc
1 JjZ.l-Tetrachloroethane
Tetrach loroethene
1 . 1 , 1 -Trichloroethane
1 , 1 ,2-Trich loroethane
Trichloroethcne
Tnchlorofluoromcthanc
Vinv! Chloride

Precision
fRPD)a
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<23%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<">*%

Accuracy
(%Rccoverv)b

70-140
60-125
40-140
60-140
70-130
70-130
50-140
60-120
30-140
60-130
65-123
60-130
65-125
65-125
70-130
60-140
70-125
60-125
65-140
60-150
60-150
60-125
65-120
65-120
60-120
60-120
60-120
60-140

Completeness
(%)
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
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TABLE 2-5
METHOD 801 1 Aqueous Level III B Objectives

Compound

1 2-Dibromo-3-chloroorooane (DBCP)
1 "'-Dibromocthanc (EDB1

Precision
(RPD)a
<15%
<I5<£

Accuracy
(% Rccovcrvlb

80- 1 20
80- 1 20

Completeness
(%)
90%
90%

TABLE 2-6
METHOD 80H Solids Level III B Objectives

Compound

1 .2-D<bromo-3-chlorooroo3nc (DBCP)
1 .2-Dibromoethane (EDB)

Precision
(RPDto

<20%
<20%

Accuracy
(% Recover^

75-125
75-125

Completeness
(%}
90%
90%

TABLE 2-7
METHOD 801SA Aqueous Level III B Objectives

Compound

Dicthyl ether
Ethanol
Methyl ethyl kctone (MEK)
Methvl isobutvl kctone (MI BIO

Precision
(RPD)a
<20%
<20%
<20%
<20%

Accuracy
(% Rccoverv)b

70-130
70-130
70-130
70-130

Completeness
(%)
90%
90%
90%
90%

TABLE 2-8
METHOD 8015A Solids Level III B Objectives

Compound

Diethyl ether
Ethanol
Methyl ethyl ketone (MEK)
Methvl isobutyl ketone fMIBIO

Precision
(RPD)a
<30%
<30%
<30%
<30%

Accuracy
(% Rccovery)b

55-145
55-145
55-145
55-145

Completeness
(%)
90%
90%
90%
90%

TABLE 2-9
METHOD 8020A AqueousLcvcl III B Objectives

COMPOUND

Benzene
Chlorobcnzcne
1 .2-Dichlorobenzene
1 J-Dichlorobenzcne
1 .4-Dichlorobenzcnc
Ethyl Benzene
Toluene

Precision
(RPD)a
<IO%
<10%
<I5%
<IO%
<10%
< 10%
<10%

Accuracy
(% Recovery)b

84-115
75-115
78-115
82-115
80-115
78-115
85-115

Completeness
(%)

90%
90%
90%
90%
90%
90%
90%

:i Rcluiivc Percent Oi (Terence of Duplicate Sample analyses
h Percent Recovery of Spike Sample analyses
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TABLE 2- 10
METHOD 8020A Solids Level 111 B Objectives

COMPOUND

Benzene
Chlorobcnzcnc
1 .2-Dichlorobcnzcnc
1 .3-Dichlorobenzcne
1 .4-Dichlorobenzene
Ethyl Benzene
Toluene

Precision
(RPD)a
<20%
<20%
<20%
<20%
<20%
<20%
<20%

Accuracy
(% Recovery )b

75-125
75-125
75-125
75-125
75-125
75-125
75-125

Completeness
(%)
90%
90%
90%
90%
90%
90%
90%

TABLE 2-1 1
METHOD 8021A Aqueous Level HI B Objectives

COMPOUND

Benzene
Bromoocnzcnc
8 romochloro methane
B romodichloromcihane
Bromoform
Bro mo methane
n-Butvlbcnzcnc
sec-Butvlbenzene
tert-Butvlbenzene
Carbon Tetrachloride
Chlorabenzene
Chtorodibromoincthanc
Chloroethane
Chloroform
Chloro methane
2-Chlorotoluene
4-Chloro toluene
1 .2-Dibromo-3-Chloropropane
I J-Dtbromoediane
Dibromomethane
1 .2-Dichlorobenzcnc
1 J-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodifluoromethane
l.l-Dichtoroethane
1.2-Dichloroediane
U-Dichtoroetbene
cis- 1 .2-DtchIoroethane
trans- 1 JZ-Oichloroethene

1 .2-DichlorooTOpane
1 J-Dichloropropane
2.2-Dichloropropane
1 . 1 -Dichloropropene
cis- 1 J-dichloropropcne
trans- 1 .3-dichloropropene
Ethvlbenzene
Icxachlorobutadienc

Isopropvlbenzene
p-Isooropyltolucnc
Methylene Chloride
Naphthalene

Precision
(RPD)a
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20*
<20%
<20%
<20%
<20%
<20%

Accuracy
(% Recovervlb

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
69-123
80-120
80-120
60-120
80-120
80-120
80-120
80-120
80-120
71-110
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
70-128
80-120
80-120
80-120
80-120

Completeness
(%)
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
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TABLE 2-5
METHOD SOU Aqueous Level III B Objectives

Compound

I ~>-Dibromo-3-chloroorooanc (DBCP)
1 i-Dibromoethane f E D B l

Precision
(RPD)a
<I5%

Accuracy
(% Rccovcrvlb

80-120
<!5% 1 80-120

Completeness
(%)
90^0
9(>7o

TABLE 2-6
METHOD SOU Solids Level III B Objectives

Compound

1 2-Dibromo-3-chloroorooanc (DBCP)
1 2-Dibromoethanc (EDB)

Precision
fRPDIa
<20%
<20%

Accuracy
(% Recovervlb

75-125
75-125

Completeness
(<=»)
90%
90%

TABLE 2-7
METHOD 80I5A Aqueous Level III B Objectives

Compound

Diethyl ether
Ethonol
Methyl ethyl ketone (MEK)
Methvl isobutvl ketone (MIBK1

Precision
(RPD)a
<20%
<20%
<20%
<20%

Accuracy
(% Recoverylb

70-130
70-130
70-130
70-130

Completeness
(«)
90%
90%
90%
90%

TABLE 2-8
METHOD 8015A Solids Level III B Object! ves

Compound

Dtethyl ether
Ethanol
Methyl ethyl ketone (MEK)
Methvl isobutvl ketone (MIBK)

Precision
(RPD)a
<30%
<30%
<30%
<30%

Accuracy
(% Recovery )b

55-145
55-145
55-145
55-145

Completeness
(%)
90%
90%
90%
90%

TABLE 2-9
METHOD 8020A AqueousLevel HI B Objectives

COMPOUND

Benzene
Chlorobenzene
1 .2-Dichlorobenzene
1 .3-Dichlorobenzene
1 ,4-Dichlorobcnzenc
Ethyl Benzene
Toluene

Precision
(RPD)a
<IO%
<IO%
<15%
<IO%
<IO%

1 <IO*
<10%

Accuracy
^% Recovery)b

84-115
75-115
78-115
82-115
80-115
78-115
85-115

Completeness
(%)

90%
90%
90%
90%
90%
90%
90%

a Relative Percent Difference of Duplicate Sample analyses
h Percent Recovery of Spike Sample analyses
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TA3LEMO
METHOD S020A Solids Level III 8 Objectives

COMPOUND

Benzene
Chlorobcnzcnc
1 ,2-Dichlorobenzcnc
1 ,3-Dichlorobenzene
1 .4-Dichlorobenzene
Ethyl Benzene
Toluene

Precision
(RPO)a
<20%
<20%
<20%
<20%
<20%
<20%
<20%

Accuracy
(% Recovery )b

75-125
75-125
75-125
75-125
75-125
75-125
75-125

Completeness
(%)
90%
90%
90%
90%
90-3-
90%
90%

TABLE 2- ii
METHOD S021A Aqueous Level HI B Objectives

COMPOUND
Benzene
Bromo benzene
Bromochloro methane
Bromodichloro methane
Bromoform
Bromo methane
n-Butvlbenzene
sec-Butvlbcnzcnc
tert-Butvlbenzene
Carbon Tetrachloride
Chlorobenzene •
Chlorodibro mo methane
Chloroethane
Chloroform
Chloromcthanc
2-Chlorotoluene
4-Chloro toluene
1 .2-Dibromo-3-Chloropropane
.2-Dibromoethane

Dibro mo methane
1 .2-Oichk>robenzene
.3-Dichlorobenzene
,4-Dichlorobenzene

Dichtorodifluoroinethane
,1-Dichlorocthane
.2-Oichloroethane
.l-Oichloroethene

cis- 1 ,2-Dichloroethane
trans- 1 .2-Dichloroethcnc
.2-Diaitorooreoane

1 .3-DichIoropropane
2.2-Dichtoropropane
1 . 1 -Dichloropropene
cis- 1 J-dichloropropcne
tram- 1 J-dichloropropcnc
Ethvlbenzene
Hexachlorobutadiene
Isooropylbenzenc
p-lsooropvltolucnc
Methvlene Chloride
Naphthalene

Precision
fRPD)a
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20*
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%

Accuracy
f% Recoverv)b

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
69-123
80-120
80-120
60-120
80-120
80-120
80-120
80-120
80-120
71-110
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
70-128
80-120
80-120
80-120
80- 1 20

Completeness
(%)
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90% 1
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TABLE 2- 1 1
METHOD 302IA Aqueous Level (I! B Objective:

COMPOUND

n-Proovlbcnzcnc
Sivrcnc
1 I 1 2-Tctrachlorocthanc
1 1 ~> 2-Tctrachloroc!hanc
Tcrtracnloroethenc

1 "• 3-Tnchlorobcnzcnc
1 •• 4-Tnchlorobcnzsric
1 | I -Tnchloroe'.hane
1 1 ""-Tnchloroethane
Tnchloroclhcnc
Tnch lorofl uoromcthanc
1 2 3-Trichloraorooanc
1 2 4-Trimcthvlbenzcnc
1 3 5-Tnmcthvlbenzcne
Vinvl Chloride
o-Xvlcnc
m-Xvlcne
p-Xvlenc

Precision
(RPDla
<20%
<20%
<20ct)
<20S>
<20<-B
<20%
<20%
<20'S,
<20%
<20<r!>
<20%
<20%
<20%
<20%
<20'»
<20%
<20<=w
<20SF
<20%

Accuracy
(% Recover^lh

80- 20
80- 20
80- 20
80- 20
80- 20
80- 20
80- 20
80- 20
80- 20
80- 20
80- 20
80- 20
80- 20
80-120
80-120
80-120
80-120
80-120
80-120

Completeness
r^i
90S
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

TABLE 2-12
METHOD 8021A Solids Level III B Objectives

COMPOUND

Benzene
Bromohenzene
Bromochloro methane
Bromodichloromethane
Bromoform
Bromo methane
n-Butvlbcnzcnc
sec-Butvlbenzene
icn-Butylbenzenc
Carbon Tetrachloridc
Chlorobenzenc
Chlorodibro mo methane
Chloroethanc
Chloroform
Chloro methane
2-Chlorotoluene
4-Chlorololuenc
1 .2-Dibromo-3-Chlorooropane
1 .2-Dibromoethane
Dibromo methane
1 .2-Dichlorobenzcne
1 .3-Dichlorobenzcnc
1 .i-Dichlorobcnzenc
Di ch lorodi fluoromethanc
1 1 -Dichloroethane
1 2-Oichloroethane
I.I-Dichlorocthene
cis- 1 .2-Dichloroethanc
iruns- 1 .2-Dichloroethcnc
1 "i-Oichloronrooanc

Precision
(RPD)a
<20%
<2Q%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20% .
^20%
<20%

Accuracy
(% Recovervlb

75-125
75-125
75-125
75-125
75-125 J
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

Completeness
(%)

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
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TABLE 2-1 2
METHOD S02IA Solids Level III B Objectives

COMPOUND

2.2-Dichloropropane
I.l-Dicnloropropenc
cis- 1 .3-dichloroproDenc
trans- 1 .3-dichloropropenc
Etnylbenzenc
Hexachlorobutadicne
Isooroovlbcnzcnc
n-lsopropyltoluene
Methvlenc Chloride
Naohthalene
n-Proovlbenzene
Stvrenc
I . I . I .2-Tetrachlorocthane
1 . 1 .2.2-Tetrachlorocthanc

Toluene
1 ,2.3-Trichlorobcnzene

I . I . I -Tried lorocthane
. 1 .2-Trichloroethane

Tnchloroethenc
Tnchlorofluoro methane
1 .2.3-TricnlorooroDane
1 .2.4-Tnmethy (benzene
1 .3.5-Trimcthylbcnzene

o-Xvlenc
m-Xvlene
j-Xvlene

Precision
(RPD)a
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<2Q%
<20%
<20%
<2Q%
<20%
<20%
<20%
<20%
<20%
<20%
<2Q%
<20S
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%

Accuracy
f% Rccovcrv^b

75-125
75- 1 25
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125
75-125

Completeness
(<*)

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

TABLE 2- 13
METHOD 8030A Aqueous Level 111 R ON- ĵy-,

COMPOUND Precisian
(RPD>«
<20%
<20%

Accuracy

84-110
88-1 12

Completeness
<*>
90%
90%

' *~~. TABLE 2-14
METHOD 8030A Solids Level ftl B Ohj,«iv«

COMPOUND Precision(RPDta
<30%
<30%

Accuracy

75-125
75-125

Completeness
(%)
90%
90%

TABLE 2-15 ,
METHOD 8031 Aqueous Levrf III B Oh|»«j««

COMPOUND Precision
(RPDta

Accuracy

75-I2S

Completeness
(*)

______ 90% ______

TABLE 2-16
METHOD 8031 Solids Level HI B Ohjertî

COMPOUND Precision
(RPD)a
<M* '

Accuracy

_ 65-115 1

Completeness
(%)

_______ 90% _____
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TABLE 2- 17
METHOD 8032 Aaueous Level III B Obiectives

COMPOUND

Acrvlamide

Precision
(RPD)a
< 15%

Accuracy
(% Recovcrv^b

75-125

Completeness
(%)

90%

TABLE 2- is
METHOD 8032 Solids Level III B Obiectives

COMPOUND

Acrvlarntde

Precision
(RPD)a
<30%

Accuracy
C?o Rccovervlb

65-135

Completeness
(%)
90%

TABLE 2- 19
METHOD 8040A Aauraus Level III B Obieaivcs

COMPOUND

2.4.6-Tnchloroohcnol
2.4-Dichlororjhenol
2.4-Dimcthvlphenol
2.4-Dinitrophcnol
2.6-Dichlorophcnol
2-Chloroohenol
2-CvclohexyM.6-dinitrophenol
2-Mcthvl-*.6-<linitroohcnol
2-Nicrophenol
2-scc-Butvl-4.6-diniirophcnol
a-Chloro-3-mcthylphcnol
4-Nicrophenol
Crcsols (methyl phenol)
Penuchlorophenol
Phenol
Tctrachlorophenols
Trichloroohenols

Precision
(RPD>a
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%

Accuracy
(% Rccovervlb

75-125
70-125
60-125
60-125
65-125
65-125
60-125
65-125
70-125
65-125
75-125
50-125
60-125
65-J25
50-125
65-125
65-125

Completeness
(%)
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

TABLE 2-20
METHOD 8040A Solids Level III B Obiectives

COMPOUND

2.4.6-TrichIorophenol
2.4-Dicnlorophenol
2.4-Dimethylphenol
2. 4-Dinitro phenol
2.6-Dichloroohenol
2-Chlorophenol
2-Cyclohexyl-4.6-diniirophcnol
2-Mclhyl-4.6-dinitrophenol
2-Nitrophenol
2-scc-Butyl-4.6-dini(rophenol
4-Chloro-3-m«hvlphenol
4-Nitroohenol
Cresols (methyl phenol)
Psntachlorophenol
Phenol
Tctrachloroohcnols
Trichloroohenols

Precision
(RPD)a
<25%
<2S%
<25%
<25*
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%

Accuracy
(% Recovcrv)b

50-120
50-120
45-120
50-120
50-120
50-120
50-120
50-120
50-120
50-120
60-120
45-120
50-120
50-120
45-120
50-120
50-120

Completeness
(%)
90%
90%
90% '
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
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TABLE 2-21
METHOD 8060 Aqueous Level III B Objectives

Compound

Benzvl butvl phthalatc
Bis(2-ethvlhcxyl) phthalate
Di-n-butvl phthalate
Di-n-octyl phthalate
Diethvl phthalate
Dimethyl phthalate

Precision
(RPD)a
<20%
<20%
<2o<&
<20%
<20%
<10%

Accuracy
CiwRecovervlb

65-110
50-110
65-110
50-110
55-110
65-110

Completeness
(%)
90%

90%
90%
90%
90%
90%

TABLE 2-22
METHOD 80«0 Solids Level III B Objectives

Benzvl butyl phthalate
Bis(2-ethylhcxyO phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Diethvl phthalate
Dimethvl phthalate

Precision
(RPD)a
<25%
<25%
<25%
<25%
<25%
<25%

Accuracy
(%Recoverv)b

55-120
55-120
55-120
55-120
55-120
55-120

Completeness
(%)
90%
90%
90%
90%
90%
90%

TABLE 2-23
METHOD 8061 Aqueous Level III B Objectives

Compound

BisC2-n-butoxycthyl) phthalate
Bis(2-ethoxyethyl) phthalate
Bisf2-ethylhexvl) phthalate
Bis(2-methoxycthyl) phthalate
Bisf4-methyl-2-pentyn phthalate
Butyl benzyl phthalate
Diamyl phthalate
Di-n-butyl phthalate
Dicyclohexyl phthalate
Dtethyl phthalate
Dihexyl phthalate
Diisobutyt phthalate
Dimethyl phthalate
3inonyl phthalate

Di-n-octyl phthalate
•lexyl 2-«thylhexyl phthalate

Precision
(RPD)a
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%

Accuracy
(%Recoverv)b

78-110
70-110
75-110
70-110
60-130
72-110
65-1 12
60-125
50-135
60-135
68-115
60-140
65-115
60-125
76-115
60-135

Completeness
(*)
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

a Relative Percent Difference of Duplicate Sample analyses
b Percent Recovery of Spike Sample analyses
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TABLE 2-24
METHOD SOrfl Solids Level III B Objectives

Compound

8is(2-n-butoxvethyO phthalatc
Bis(2-c:hoxvethyh phthalatc
Bis(2-<:thylhexyl) phthalatc
Bisf2-mcthoxvcthvO phthalatc
Bis(4-mcthyl-2-oentyl) phthalatc
Butvl benzyl phthalatc
Diamvl ohthalate
Di-n-butyl phthalatc
Dicvclohcxvl phthalatc
Dicthvl phthalatc
Oihexvl ohthalatc
Oiisobutyl phthalatc
Dimcthvl phthalaie
Dinonvl phthalatc
Di-n-octvl ohthalatc
-fcxvl 2-ethvlhexvl ohthalate

Precision
(RPDla
<30%
<30%
<3Q%
<30%
<30%
<30%
<30%
<3(X*
<30S,
<30%
<30%
<30%
<30%
<30%
<30%
<30%

Accuracy
(%Rccovcr,Ob

60-140
60-140
65-140
50-150
55-130
60-140
55-140
65-140
55-150
55-150
70-130
75-130
65-135
75-130
75-140
60-140

Complctcrn:52
(%)
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

TABLE 2-25
METHOD 8070 Aqueous Level III B Objectives

Compound

N- Niirosodi-n-propylaminc
N-Nitrosodimethvlamine
N-Nitrosodiohcnvlaminc

Precision
(RPD)a
<20%
<20%
<20<fc

Accuracy
(%Recoverv)b

40-120
65-120
60-120

Completeness
(%)
90%
90%
90%

TABLE 2-26
METHOD 8070 Solids Level III B Objectives

Compound

N-Nitrosodi-n-propylaminc
N-Nitrosodtmethylamine •¥&'
N-NitrosodiDhenvlamine

Precision
(RPD)a
<25%
<25%
<25%

Accuracy
(%Recoverv>b

50-120
60-120
60-120

Completeness
(%)
90%
90%
90%

a Relative Percent Difference of Duplicate Sample analyses
b Percent Recovery of Spike Sample analyses
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TABLE 2-27
METHOD SOSOB/8081 Aqueous Level II! B Objectives

Compound

4.4'-DDE
4.4--DDT
4.4'-DDO
Aldrin
Chlordanc (technical)
Dieldrin
Endosulfan 1
Endosulfan It
Endosulfan sulfate
Endrin
Endrin aldehvdc
Hepiachlor
Heptachlor cooxide
MethoxvcMor
PCB-1016
PCB-I22I
PCS- 1 232
PCB-1242
PCB-1248
PCS- 1254
PCS- 1 260
Toxaohene
aloha -BHC
beta-BHC
dclta-BHC
eamma-BHC

Precision
(RPD)a

<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<2Q%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%

Accuracy
(%Recovcry)b

65-110
70-120
65-110
70-110
70-1 10
75-110
80-115
60-138
70-111
70-111
60-115
65-110
70-112
70-115
70-110
65-130
65-120
65-120
65-120
65-120
65-120
70-120
70-110
65-1 10
70-110
70-110

Completeness
(*)

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

a Relative Percent Difference of Duplicate Sample analyses
b Percent Recovery of Spike Sample analyses
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TABLE 2-23
METHOD 80808/3031 Solids Level III B Objectives

Compound

4.4--DDE
4.4--ODT
4.4'-DDD
Aldrin
Chlordanc (technical)
DickJrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldchvdc
Hcotachlor
Hcotachlor eooxide
Mcthoxvchlor
PCB-IOI6
PCB-122!
PCS- 1232
PCB-I242
PCS- 1248
PCS- 1254
PCS- 1 270
Toxaohene
aloha -8HC
bcta-BHC
delta-BHC
eamma-BHC

Precision
(RPD)a

<25«fc
<25%
<25%
<25%
<25%
<25%
<25%
<2S%
<25%
<25%

. <25%
<25%
<25%
<25%
<25%
<25%
<2S%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%

Accuracy
(^oRecovcryJb

60-135
65-135
60-135
65-135
70-135
70-135
75-135
55-140
70-135
70-135
55-140
60-135
70-135
70-135
70-135
60-135
60-135
60-135
60-135
60-135
60-135
70-135
70-135
70-135
70-135
70-135

Compli:!cnc55
(*)

90%
90%
90%
90%
90%

. .90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

a Relative Percent Difference of Duplicate Sample analyses
h Percent Recovery of Spike Sample analyses
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TABLE 2-29
METHOD 8090 Aqueous Level III B Objectives

Compound

2.4-Dinitrotolucne
2.6-Dtnitrotolucnc
Isoohoronc
Nitrobenzene

Precision
(RPD)a
<20%
<20%
<20%
<20%

Accuracy
(% Rccovcrv)

60-120
60-120
60-120
60- 1 20

Completeness
(%>
90%
90%
90%
90%

TABLE 2-30
METHOD 8090 Solids Level III B Objectives

Compound

2.4-Dmitrotolucnc
2.6-Dinitrotoluene
Isoohorone
Nitrobenzene

Precision
(RPDIa
<30%
<30%
<30%
<30%

Accuracy
(% Recovery)

60-120
60-120
60-120
60- 1 20

Completeness
(%)
90%
90%
90%
90%

TABLE 2-31
METHOD 81 10 Aqueous Level III 8 Objectives

Compound

4-8romophcnyI phenyl ether
4-Chlorophenyl phenyl ether
Bis(2-chloroethoxy) methane
Bistt-chloroethyJ) ether
Bisf2-chloroisopropvl) ether

Precision
(RPD)a

<20%
<20%
<20%
<20%
<20%

Accuracy
(%Rccoverv)

70-120
65-120
65-120
65-120
65-120

Completeness
f%)
90%
90%
90%
90%
90%

TABLE 2-32
METHOD 8110 Solids Level [II B Objectives

Compound
4-Bromoohcnyl phcnvl ether
4-Chlorophenyl phenyl ether
Bis(2-chloroethoxy) methane
Bis(7-chloroethyl) ether
Bis'2-cnloroisoproovl) ether

Precision
CRPD)a
<30%
<30%
<30%
<30%
<30%

Accuracy
(%Recovery)

60-140
60-140
60-140
60-140
60-140

Completeness
(%)
90%
90%
90%
90%
90%

TABLE 2-33
METHOD 8120A Aqueous Level (II B Objectives

Compound
1 .2.4-Trichlorobenzene
1 .2-Dichlorobcnzcne
1 ,3-Dichlorobenzene
1 .4-DichIorobenzene
2-Chloronaphthalene
Hcxachloro benzene
Hexachlorobutadiene
Hexachlorocvelopentadiene
Hexachloroethane

Precision
(RPD)a
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%

Accuracy
(%Recovcrv)b

75-110
75-110
75-110
75-110
75-110
75-110
75-110
75-110
75-110

Completeness
(%)
90%
90%
90%
90%
90%
90%
90%
90%
90%
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TABLE 2-3-1
METHOD S120.V Solids Level III B Objectives

Compound

1 .2,-i-Tnchlorobcnicnc
1 .2-Dichlorobenzcnc
1 .3-Dichloroben7.cnc
1 .4-Dichlorobcnzcnc
2-Chloronaohihalcnc
Hcxach iorobenzcnc
Hcxachlorobutadicnc
Hcxachlorocvcloocntadicnc
Hex.ichloroethanc

Precision
(RPD)a
<25%
<25%
<25%
<25%
<25%
<25<7»
<25%
<25%
<25%

Accuracy
(%Recovcr^b

70-150
70-150
70-150
70-150
70-150
70-150
70-150
70-150
70- 1 50

Completeness
(%)
90%
90^o
90%
90%
90%
90%
90%
90%
90S.

TABLE 2-35
METHOD 8121 Aqueous Level IIIB Objectives

Compound

Benzal chloride
Benzo trichloride
Benzyl chloride
2-ChloronaphthaIene
1 .2-Dichlorobenzene
1 .3-Dichlorobcnzcnc
1 ,4-Dichlorobcnzene
Hcxachlorobcnzene
Hexachlorobutad icne
alpha- BHC
bcta-BHC
gamma-BHC
delta-BHC
HcxachlorocyclopcnLadienc
Hexachloroe thane
Pentachlorobcnzenc
1 .2.3.4-Tetrachlorobcnzene
1 ,2.4.5-Tetrachlorobenzene
1 .2.3^-Tctrachlorobenzenc
1 .2,4-Trichlorobcnzenc
1 ,2.3-Trichlorobenzcnc
! .3 J-Trichlorobcnzcnc
a.2,6-Trichlortolucnc
1 .4-Dichloronaphthalertc
2.3 ,4^5.6-Pentachlorotol uenc

Precision
(RPD)a
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<2S%
<25<&
<25%
<25%
<25%
<25%
<2S%
<25%
<25%

Accuracy
(%Recovery)b

70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135

Completeness
(*)
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

Relative Percent DtfTcrcncc of Duplicate Sample analyses
Percent Recovery of Spike Sample analyses
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TABLE 2-36
METHOD 3121 Solid Level HIB Objectives

Compound

Benzal chloride
Benzotrichloride
Benzyl chloride
2-ChIoronaphthalene
1 .2-DichIorobenzcne
1 ,3-Dichlorobcnzcne
1 ,4-DichIoroben7.cne
Hexachlorobenzene
Hcxachlorobutadicnc
alpha-BHC
beta-BHC
eamma-BHC
delta-BHC
Hexachlorocyclopentadicnc
Hcxachloroc thane
Pcntachlorobenzene
1 .2.3,4-Tetrachlorobenzenc
1 .2.4.5-TetrachIorobenzcnc
1 ,2.3,5-Tetrachlorobenzcne
1 .2.4-TrichIorobcnzene
1 ,2,3-TrichIorobenzcnc
.3 ,5-Trichlorobcnzcne

a.2.6-Trichlortoluene
1 ,4-DichIoronaphthalenc
2.3.4,5.6-Pentachlorotoluene

Precision
(RPD)a
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%

Accuracy
(%Rccovcrv)b

70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135
70-135

Completeness
(%)
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

a Relative Percent Difference of Duplicate Sample analyses
b Percent Recovery of Spike Sample analyses
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TABLE 2-37
METHOD 8140 Aqueous Level III B Objectives

Compound

Azinohos methvl
Bolstar
Chlorpvrifos
Coumaphos
Dcmcton-0
Demcton-S
Diazinon
Dichlorvos
Disulfoton
Ethooroo
Fcnsulfothion
Fcnthion
Mcrphos
Mevinohos
Naled
Parathion methvl
Phoraic
Ronncl
Stirophos (TetrachlorvinDhosl
Tokuthion (Prothiofos)
Tnchloronatc

Precision
(RPDJa
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25%

Accuracy
fSRecovcrvlb

60- 30
60- 20
80- 15
75- 47
60- 20
60- 20
60- 20
65- 20
65- 20
85- 15
60- 1 45
60-120
75-125
60-120
60-120
80-120
60-120
80-120
60-120
60-120
60-150

Complcicncss
(^
90%
90%
90%
90%
90%
90%
90%
90%
90%
50%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

TABLE 2-38
METHOD 8140 Solids Level HI B Objectives

Compound
Azinohos methvl
Bolstar
Chiorpvrifos
Coumaohos
Demeton-0
Demeton-S
Diazinon
Dichlorvos
Disulfoton
Ethoprop
Fcnsulfothion
Fenthion
Mcrphos
Mevinohos
NaJed
Parathion methvl
Phorate
Ronncl
Stiroohos (Ttf'r'achlorvinphos)
Tokuthion (Prothtofos)
Trichloronatc

Precision
(RPD)a
<30%
<JO%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30*
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%

Accuracy
(%Rccoverv}b

30-130
60-140
65-140
65-140
60-140
60-140
60-143
65-140
60-140
75-140
60-140
60-140
75-140
60-140
60-140
75-140
60-140
75-140
60-140
60-140
60-140

Completeness
(%)

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

Relative Percent Difference of Duplicate Sample analyses
Percent Recovery of Spike Sample analyses
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TA3LE 2-39
METHOD S141A Aqueous Level III B Objectives

Compound

Azinphos methyl
Bolsiar (Sulprofos)
Chlorpyrifos
Coumaphos
Demeton. 0. S
Oiazinon
Dichlorvos
Dimethoate
Oisulfoton
EPN
Ethoprop
Fensulfothion
Fenthion
Malathion
Mcrphos
Mcvinphos
vlonocrotophos
Naled
'arathion-ethyl
'anthion-methyl
'horate
lonnel
Sulfotep
TEPP
fctrachlorovinphos
fokuthion (Protothiofos)

TricMoronate

Precision
(RPD)a
<20%
<20%
<20%
<20%
<2Q%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<2C*
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%

Accuracy
(%Rccovcry)b

60-140
60-140
60-140
75-125
60-140
70-140
70-130
60-140
75-125
75-125
75-125
70-130
60-140
30-120
70-130
60-140
60-140
60-140
80-120
60-140
75-125
75-125
75-125
60-140
75-125
60-140
60-140

Completeness
(*>)
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
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T.A3L£:-lO
METHOD S141.V Solids Level III 3 Ohi,:ctivc<

Compound

A;inohos mcihvl
Hol̂ iir (Sulrtrofos)
Chlorpvrifo*
Coumaoruw
Demcion. 0. S
Diazinon
Dichlorvos
Dimeihoale
Oisulfcxon
EPN
Elhooroo
Fensulfo«hion
Fenihion
MalaUiion
Merphos
Mevmnhos
MonocroiODhos
Naled
Parithion-ethvl
Poroihion-mcihvl
Phorate
Ron net
Sulftxcp
THHP
Tctracnlorovincho'!
Tofcuihion (Proiothiotost
Tnchlornnale

Precision
(RPDla
<ZS°b

<2S%
<251>
<25%
<25%
<2S<*>
<25%
<Z5%
<Z5%
<25%
<^%
<25%
<Ti*
<^%
<25%
<^5%
<1S%
<25%
<:s%
<25%
<25%
<25%
<25%
<15%
<23*
<iS%
<zs%

Ac:ur3s;y
f '"••Recover. -'h

60- 140
60-140
60-140
65-1.15
00-140

60-UO
50-140
60-140
60-UO
70-130
60-UO
70-130
50-140
70-130
60-140
60-140
50-140
50-UO
60-140
60-140
60-140
70-1:0
60-140
50- MO
60-UO
60-UO
60-140

Conpleicnc.v;
("•»>

90'.'o
90'%
90%
90%
90"«
90'.%
90'%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90'.v,
90%
90%
90%
90%

TABLE 2-tl
METHOD 81SOB Aqueous Level [11 B Objectives

Compound

1. 4-0
Dalapon
2.4-08
Dicamba
Oichlorproo
Dinoscb
MCPA
MCPP
2.4J-T
2.4.5-TP

Precision
(RPD)a
<20%
<20%
<20%
<20%
<20*
<20%
<20%
<20%
<20%
<20%

Accuracy
(%Recovervib

65-130
60-130
80-120
70-130
70-130
80-120
70-130
80-120
75-125
75-125

Completeness
(%)

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

TABLE 2-«2
METHOD 8150B Solid Level III B Objectives

Compound

2.*-D
Unlanon
2.4-OB
Dicamba
Dichlorpron
Dinoscb
MCHA
MCPP
2.4.5-T
:.4.5-TP

Prcciston
(RPO)a
<a%
<25%
<25%
<25*
<2S%
<25*
O5%
<25%
<25%
<25%

Accuracy
(%Rceovery>b

60-140
60-140
60-140
60-140
60-140
60-140
60-140
60-140
60-140
60-140

Completeness
(%>

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

a Relative Percent Difference of Duplicate Sample analyses
b Percent Recovery of Spike Sample analyse*

TABLE 2-4J
METHOD 8151 Aniicnm Lgvel III B
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Compound

ViflMorfen
Rrntn/on
Oilonmhen

.V-0
Halation
24-08
OOP A diacid
Oicamha
1 ^-Otchlorohenraic acid
Oichlorprop
Otnown
^-HvdroKvdicamha
MCPP
MCPA
•l-Niironhenol
Prmachloroohenol
Picloram
2.4. S-T
• •4<-TP

Precision
(RPDh

<?0%
<20%
<20^
<CO%
<20%
<20%
<20«f.
<f20%
<;n%
^n%
<70"-
<20%
<20%
<in%
<£0«t
<30%
^O1*
<20%
<^n«.

Accuracy
(%Rccovervlh

7S-I50
70-1^0
6S-UO
60-1 40
fiO-UO
fiO-140
60- 130
60- UO
60-140

60-140

60-140

70- no
60-140

60-140
60-140
60-140
60-115
6^-115
60-140 ____

Compleicncs\
(%)

00%

Wfc
90%
<H)%
00%
90%
00%
90%
90%
90%
90%
90%
90%
90%

90%
90%
90%
90%
oo»-

TABLE 2-W
METHOD 8ISI Solid Level III 8 Objectives

Compound

Acifluorfen
Benuzon
Chlorunben
2.4-0
DaJaoon

2.4-DB
DCPA diacid
Dicamba
3.5-Dichlorobenzoic acid
Dichlorprop
Oinoseb
5-Hydroxydicaraba
MCPP
MCPA
*-Nilroohenol
Penfachlorooncnol
PJckxam
2.4.5-T
2.4.5-TP

Precision
(RPD)a
<23%
<25%
<25%
<25%
<2S%
<25%
<25%
<25%
<25%
<25%
<25%
<25%
<25«
<2S*
<25%
<25%
<23%
<25«
<2S%

Accuracy
(%Rccoverv)b

75-150
70-140
65-140

60-140
60-140
60-140 _|
60-140
60-140
60-140
50-150
60-130
60-130
60-140
60-140
60-140
60-140
60-135
65-140
60-140

Completeness
(%)
90%
90%
90%
90%
90*
90%
90%
90%
90*
90*
90*
90%
90*
90*
90*
90*
90%
90*
90*

Relative Percent Difference of Duplicate Sample analyses
Percent Recovery of Spike Sample analyses
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TA3LE2-»5
METHOD SMOByS:60A Aqueous Level 111 B Obiective';

Compound

Ucn/.cnc
Ufomohen/j:ne
Hrranochloromeihanc
U roinoiJ ich loromcihanc
U romolorm
Hmmomethane
n-8utvlbenzcnc
scc-Butvlbenzcrw
icrt-Buivlbcnrenc
Cirbon tctrachlonde
ChlorobenMne
Chloroeihane
Chloroform
Chloromethanc
2-ChloroJoluene
4-Chlorotoluenc
1 .2-Dibromo-3-chlorooronane
Dibromochloromcthanc
1 .2-Dibromoethanc
Dibromomctnane
1 .2-Oictilorobenzcnc
1 .3-Dictilorobcniene
1 .i-Oichlorobenzene
Oichlorodifluoromethane
1 . 1 -Dichloroethane
1 .2-Oichloroethane
I.I Dichloroclhenc
ci^-l.2-0ichloroethene
tnns- 1 .2-Oichlaroetliene

. 2 •Oichloroorooane

.3-Oicftlorooreoane
2.2-Oichloroprooane
1 . 1 -Dichlofoorooene
Ethvlbenzene
Hexachlorobuudiene
Isoorocvlbenzene
o-lsooropvltolucnc
Methvtenc chlonde
Naohthotene
n-Proovlbeniene
S(\tcne
I . I . I ^-Tetrachloroethane
1 . 1 .2.2-Tetrachloroethane
Tettachloroethene
Toluene
1 .2.3-Trichlorobenzene
.2.*-Tnchlorobenzene
.1.1 -Tnchkjroeihane

1. .2-Trichloroctlune
Trichloroelhetic
Tnchlorofluoromclhanc
1 .2.3-Tnchloranrooane
1 .2.4-Tnmcthvlbenrcnc
1 .."(..S-Tncncthvlbenzene
Vinvl chlonde
o-Xvlenc
ni-Xvlene
O-Xvtenc

Precision
fRPDla
<20%
<:o%
<20%
<20%
<20%
<20%
<20%
<20<*
<20%
<20%
<20%
<20%
<:o%
<20%
<20%
<20%
<co%
<co%
<20%
<20%
<20%
<20%
<20%
<2Q%
<20*
<20*
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<CO%
<20%
<20%
<:o%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20*
<20%
<20%
<20«
<20%
<20%
<20*
<20%
<20%

Accuracy
(%Rccovor.'h

74-I20
?s-i::
64-121
70-120
75-l2b
62-I2S
70-130
70-130
73-131
S0-i20

Compkicnc'.s
Cv)

*}"o

90%
90%
90'*
90%
90%
90%
90%
90%
90%

74-122 90*
53-115
65-115
57-12';
65-115
66-132
40-140
64-120
86-1 IS
77-122
6K-HS

90%
90%
90%
90*
90%
90%
90%
90%
90%
90%

71-127 90*
77- 12^ 90*
00-12! 90%
75-117 90%
73-117
67-121
74-12!)
71-116
73-121
72-120
40-140
62-l3-»

90%
90%
90%
90*
90%
90%
90*
90*

65-133 1 90%
73-127
70-130
72-128
73-117
71-137
77-123
73-131
63-120
66-120
62-120
70-134
75-143
75-141
66-130
74-133
61-119
57-122
50-160
67-131
62-122
71-127
74-132
71-123
73-135

90%
90%
90*
90*
90*
90*
90%
90*
90*
90*
90*
90*
90%
90*
90*
90*
90*
90*
90*
90*
90%
90%
90*
90%

Relative Percent Difference of Duplicate Sample analyse:
Percent Recovery of Spike Sample analyses



Illinois EPA. Bureau of Ljrul.
Sue Remediation Program
An.ilvtical Quality As.-iiir.incs Program

Revision ^ April I. ll'lf,
. Section Z I)

Pace 24 m' 1|

(
1
.

TABLE 2 -»6
METHOD S24nB/S:60A Solids Level III H Ohieciivc-;

Compound

Benzene

Precision
(RPDb
<JO°6

Bromobeniene <JO"4
B romochloromethanc
Bromodichloromethane
Bromoform
Bromomcthane
n-8urvlbeniene
sec-Butvlbenrenc

<JO%
<30%
<JO%
<30%
<30<-5
<JO%

icrt-Burvlbenicne j <30%
Carbon tetrochlortde
Chlorobenicne
Chlorrjethane
Chlorolorm
Chloromethane
2-Chlorofoluene
4-Qilorotaluene
1 .2-Dibromo-3-chloroorooane
Oibromochloromethane
1 .2-Oibromoeihane
Dibrornamethane
1 . 2 -Dichlorobenzenr
1 .3-Dichlorobenzcne
1 .4-Dichlorobenzene
Dichlorotiifluoromeihane
1 . 1 -Oichloroethane
1 .2 -Oichloroethane
I.I Oichloroethene
cis- 1 .2-Dichloroethenc
crans- 1 .2-Dichlorocthene
1 .2-Dtchtoroorooane
1 .3-OichJorooropane
2.2-Oichloro propane
. 1 ••OichlorooropiiiK

Echvlbenzene
Hexadilorobucadiene
Isooroovlbenzcne
p-lsooropyUoluene
Methvlene chloride
Naphthalene
n-Proovlbenzene

I.l.l.2-Tetrachtoroelhane
1 . 1 JUZ-Tecnchloraethaoe

1 .2J-TrichkKobenzcne
1 .2.4-TrichIOTObcnxcne

Tnchloroethene
Tnchlorofluoromethane

1 .2.4-Trimethvlbenrene
1 .3 J-Trimethvtbenzene
Vinvi chloride
vXvlene
n-Xvlene
>-Xvlene

<30%
•O0<%
<3Q%
<JO%
<30%
<30«6
<JO%
<10%
O0%
<JO%
<30%
•OO-S
<.10°5,
<3<W,
<30%
<30%
00%
<30«i

. <30%
<30%
<30%
<30%
<JO%
<30%
<JO%
<30%
<JO%
<30%
<JO%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
00%
<30%
00%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%

Accuracy
("oRecovcrvlb

60-140
60- 1 40
60- 1 40
00-140
60-140
60-140
60-140
60-140
60-140
40-140
60-140
40-140
50-140
50-140
50-140
50-140
40-I4Q
50-140
60-140
60-140
50-140
50-140
60-MO
50-140
60-140
60-140
50-140
60-140
60-140
60-140
60-140
40-140
50-140
50-140
60-140
60-140
60-140
60-140
60-140
60-140
60-140
50-140
50-140
50-140
60-140
60-140
60-140
50-140
60-140
50-140
40-140
40-140
50-140
50-140
60-140
60-140
60-140
nO-140

i Relative Percent Difference of Duplicate Sample analyse;
b Percent Recovery of Spike Sample analyv:*

Completeness
(%)

•X)%
901
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

•90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
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TABLE 2 -*7 (Page i of :>
MF.THOO 8250AJ*:70B Aqueous Level Ill 8 Ohicctivcr;

Compound

Accrunhihcnc
Acenaohthvlene
AlJnn
Anthracene
Benzodlanthracenc
Oiloroeihane
Bcnzo(b)fltionn(ht:ne
BcnzoCklfTuonnthcne
Benzo^atovrene
Bcniofg.h.ilpervlcne
Butvl bcnivl phthalate
bela-BHC
camma-BHC
Bf;(2-chloroclhvl)cihcr
Bi.tC<hloroethoxv)mcihanc
Bisft-chloroisooroovltelher
Bisfl-cthvlhcxvDohihaljte
4-Bromoohenyl phenvl ether
2-Chloronaohlhalene
4^Thloroohenvl ohenvl ether
Chrvsene
i.-t'-ODO
4.4--DOE
4.4--DDT
?ihenz(a.h>anltiracene
}i-n-butvlorulialate
.2-Oichlorobcnrenc

1 .3-Oichlorobenzene
1 .4-Dichlorobetuene
..T-Dichlorobcniidinc

Precision
(RPOb
<25%
<25T.
<25%
<25%
<23%
<25%
<£5%
<25%
<^%
<25%
-C5%
<£ST.
<2S%
<25%
<25%
<^5%
<25%
<C3%
<25%
<25%
<25ft
<25%
<25%
•.as's
<25%
<25%
<2S%
<25%
<2S%
<25%

Accuracy
(%Rccoverv»b

76-1 IA
66-112
60-115
60-115
65-115
83-115
64-110

60-120
60-120
60-148
60-140
60-115
50-150
60-12.5
75-140
75-125
60-130
75-120
77-120
70-120
62-125
60-140
60-140
60-140
60-140
60-140
60-140
60-140
60-140
60-165

Completeness
("tO

90%
90%
901?!.
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

a Relative Percent Difference or Ouplkale Sample analyses
h Percent Recovery of Spike Sample analyses
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TABLE 2-»7 (Page 2 of 2)
METHOD 8250A/8:70B Aqueous U-vcl III R Objective*

Compound

Oicldnn
Oieihylphthalaie
Oimeihylphihalate
2.4-Dini(nxoluene
2.6-OiniutMoluene
Oi-n-ocrylohihobte
Endosulfan sulfaic
Endrin aldehvde
Fluonnthene
Ruorene
Heptachlor
Heocachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indent 1 .2,3-cd)pyrenc
Isoohorone
Naphthalene
Nitrobenzene
N-N itrosodi -n-propylamine
PCB-I260
Phenantnrcne
Pvrene
1.2.4-Trichlorobenzenc
4-Chlaro-3-methylphenol
2-Chloroohenol
2.4-Oichlorophcnol
2.4-Oimethylphenol
2.4-Dinitrophenol
2-Methyl-4.6-dmiirophenol
2-Nitrophenol
4-Nitropncnol
Pentachloroohenol
Phenol
2.4.6-Trichloroohenol

Precision
(RPO)a
•c25%
<25%
<25%
<25%
<25%
<23%
<25%
<25%
<2S%
<25%
<25%
<25%
<£5%
•e25%
<25%
<25%
<25%
<25ft
<2S*
<25*
<25%
•<25*
«25%
<25%
<25%
<25%
<25%
<23*
<2S%
<2S%
<25*
<25%
<25«
<25%
<25%

Accuracy
(%Rccovcrvlb

60-1 40
60-140
60-150
68-120
7S-I25
60-135
50-150
60-140
60-140
75-125
50-130
65-125
60-140
60-130
60-130
60-140
75-150
60-130
75-135
60-150
60-140
70-120
70-125
74-120
60-130
75-120
75-120
65-140
65-140
65-140 '
60-160
50-140
67-125
60-140
65-135

Completeness
(%)
90*
90%
90*
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

a Relative Percent OiRerence of Duplicate Sample analyses
b Percent Recovery of Spike Sample analyses
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TABLE 2-48 (Page 1 of I)
METHOD SZSOA/SrTOB Solids Level III B Obiectives

Cum pound

^iienaohlhenc

Accnaohihvlene

Aldrin

Benzcrfalamhracine

Chloroeihane
8 en zo< b Xluoranthene
Benro<k)fluoranthcnc
Senrofalpvrene
Bcnzofe.h.ilpervlene
Suivl benzvl ohlhalalc

beta-BHC

eomma-BHC
Bî C l̂oroethvllciher
8c«< - •chloroelhoxvlmethane
B i «( 2<hloroisooroovl Vihcr
B i «( Z-e(hvlhcx vOphihalaic
4-Brtjmoohenvl phenvl clher
2 -OloronaohchaJcnc

4-Chloroohenvl phenvl clher

Chrvsene
4 4--DOD
4 4'-DDE
4 4--DOT
Dibcniflhtanlhracenc
Di -n-butvlohthalaJe
1 . 2 • Oichlorobenzene
1 l-Dichlorobenzene
1 4-Oichlorobenzene
1 3'-Dichlorobenzidine

Precision
(RPOta
<30"fc
<30%
<30%
<30<*
<30%
<30%
<50%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
-00%
<30%
<30%
<30%
<30°i
<30«6
•dO%
•00%
<30%
<30%
<30%
<30%
<30%
<30%
O0%

Accuracy
(%Rccovcrvih

60-UO
60-140
60-140

60-140
60-140

60-140
60-UO
60-140
60-UO
60-UO
60-140
50-140
60-140
60-140
60-140
60-140
60-140

60-UO
60-140
60-140
60-UO
50-140
50-140
50-140
50-140
50-140
60-14Q
60-140
60-140
60-140

Compl^icnc.-;s
W

9fl'T»

00%

90%

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

a Relative Percent Difference of Duplicate Sample analyses
t> Percent Recovery of Spike Sample analyses
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TABLE 2-»8 (Page 2 or I
METHOD SISOA/SrrOB Solid* Level III B Oh,cCnv«

Compound

Oicldnn

Dielhvlohthalate

OimethvlohthaJate
2,4-Dinitrololuene
2.6-Dinnrotoluene
Di -n -octvlohlhalatc
Efldosulfan sulfale

Endnn ildehvde
Ruonnthene
Ruorene

Hcptachlor
Hetnachlor eooxide
Hexachlorobenzene
Hexachloroouudiene

Hexachloroethane
Indenof l.2.3-cd)pvrcne
Isoohorone
Naohthalcne
Nitrobenzene
N-Niirosodi-n-propvlamine
PCB-1260
Phenanthrene
Pvrenc
l.:.*-Trichlorobcnzene
4-Chloro-3-methvlphenol
2-Chloroohenol
2.4-Oichlorophenol
:.4-Oimethvlphcnol
2.4-OinitrDphenol
2-MedivM.6-dinstrophenol
2-Nitrophenol
4-Niirophenol
Pentachtorophenol
Phenol
2,4.4-Trichlorophcnol

Precision
fRPOla
<W%
<30%
<30%
<30%
<30%
<30T.
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<3C%
<30%
<JO%
<30%
<30«
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30«
<30%
<30%
<V)%

Accuracy
(^>Rccovcrvlh

60-140
60-140
60-140
60-140
60-140
60-140
60-140
60-140
50-140
60-140
60-140
60-140
50-140
50-140
50-140
50-140

____ 60-140 _____
50-140
60-140
50-140
50-140
60-140
60-140
60-140
60-140
60-140
60-140
60-140
60-140
50-140
60-140
60-140
60-140
50-140
60-140

Completeness
(%>

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

a Relative Percent Difference of Duplicate Sample analyses
b Percent Recovery of Spike Sample analyses
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TABLE:-*')
METHOD WIO Aqueous Level III 8 Obiectivcs

Compound

Acetuohihenc
Acenaohthvlene
Anthracene
Bcnzofalantnracenc
Bcnzo<3)pvrcne
Bcnzotbinuoramhene
Qenzo( phi )pervlcne
BcnzodcHluoruMhcne
Chtvtene
Oibeniol a.h lanthncene

Ruorene
InJencX 1 .2..1-̂ J)pvrenc

Ptienanihrcne
Pvrcne

Precision
(RPD>3
<25%
<23'4
<£5*
<25%
<^%
<i5%
<IS%
<C5%
<C5%
<i5%
<i3%
<25%
<23*
<i5%
<25%
<25%

Accuracy
(%Rccover/ib

S5-NO
60- MO
60-MO
65- MO
55-1 40
65-UO
55-140
55-140
55- 40
55- 40
65- 40
60- 40
60- 40
60- 40
55- 40
65- 40

Complcicnc.'.s
(%)

90'.v.
90'%
90%
90'SF
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

TABLE :-50
METHOD 8310 Solids Level III 8 Objective-;

Compound

Accnacnlhcne
Acenaohthvlcne

BenziXalantnraccne

Precision
(RPOh
<JO%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<JO%
<30%
<30%
<30%
<X%

Accuracy
CSpRccover.'lb

50-150
55-150
55-150
60-UO
50-150
60-140
50-140
50-150
50-150
50-150
60-140
60-150
60-150
60-150
50-150

____ 60-140 ___

Completeness
(%)

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

TABLE 2-51
METHOD 83 IS Aqueous Level III H Ohi«,iv«

Compound Precision
CRPOta
<30%

r <30*

Accuracy
f%Recover/lb

70- 125
60-120

Completeness
(%)
90
90

TAaUE2-52 "
METHOD 83IS Solids Level HI B Ohie«iv«

Compound Precision
(RPDto
<30%
<30%

Accuracy
(*Recoverv)b

60- 125
60- 125

Completeness
f%)
90
90

a Relative Percenc Di (Terence of Duplicate Sample analyses
h Percent Recovery of Spike Sample analyse:
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TABLE 2-53
METHOD H3IA Aaueous Level III B Obicctives

Compound

Acrvlamidc

Acrvloniirile
Acrolein (Prooenall _____________ ______

Precision
(RPC»a
<:<M.
<20%
<20%

Accuracy
(%Recoverv)b

65-1.15
65- 135
65-135

Completeness
(%)

90%

90%
90%

TABLE 2-54
METHOD S3t« Solids Level III B Objectives

Compound

Acrvlamide
Acrvlominle
Acrolein fProoenaT) _____________ _ ______

Precision
(RPD)a
<25%
<i5%
<25%

Accuracy
(%Recoverv)b

60- UO
60-UO
60-140

Completeness
(%>

90%
90%
90%

TABLE 2-55
METHOD S318 Aqueous Level III 8 Objectives

Compound

Aldicarb Sulfone
Methomvl (Lannate)
3 - H vdrox vcarbofuran
Dioxacarb
Aldicarb (TemilO
Propoxur (Bavgon)
Corbofuran (Furadan)
Carbarvl (Sevin)
Methiocarb (Mesuiol)
Pramecarb

Precision
(RPD)a
<:o%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%

Accuracy
(%Recoverv)b

65-UO
70-135
60-140
70-135
65-140
65-140
70-135
70-135
65-140
65-140

Completeness
(%)

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

TABLE 2-56
METHOD 8318 Solids Level HI 8 Objectives

Compound

Aldicarb Sulfone
Methomvl (Lannate)

Aldicarb (Tcmik)
Proooxur (Baygon)
Carbofunn (Fundan)
Corbarvl fSevin)
Mcthiocarb (MesuroO

!>,— imlmiitmriBciSiun
(RPDta
<23%
<25%
<Z5*
<2S%
<25%
<25%
<25%
<I5*
<25%
<25%

Accuracy
(%Recovery)b

65-140
60-140
65-I4S
60-140
60-140
60-140
65-145
65-145
60-140
60-145

Completeness
(%)

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

a Relative Percent Difference of Duplicate Sample analyses
b Percent Recovery of Spike Sample analyses
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TABLE : - 57
INORGANIC Aqueous Level III B Objectives

AnaJytc

Aluminum
Antimonv
Arsenic
Banum
Scrvllium
Cadmium
Calcium
Chromium
Cobalt
Coooer
Iron
Lead
Maenesium
Mancanese
Mercurv
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cvanide

Precision
(RPD)a
<20%
<2o%
<20%
<20%
<20%
<20%
<20%
<20%
<2o%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<20%
<:o%
•c!0%
<20-ii
<20%
<20%

Accuracy
(%Rccovcrv\b

go-i:o
80-120
80-120
80- 1 20
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

Camplcicness
(%)

90"!.
90 '.'o
90'.«
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%

TABLE 2-58
INORGANIC Solids Level III B Objectives

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coooer
Iron
Lead
Maenesium
Mancanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cvanide

Precision
fRPD)a
<30%
•00%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
•00%
<30%
<30*
<30*
<30%
<30*
<30%
<."IO%
<30%

Accuracy
<% Rccovervlb

70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130

Completeness
(%)

90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90%
90% .

a Relative Percent DilTerence of Duplicate Sample analyses
b Percent Recovery of Spike Sample analyses
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3.0 SAMPLE CONTAINERS

Most environmental sampling and analytical applications offer numerous opportunities for sample
contaminat ion. For this reason, contamination is a common source of error in environmental
measurements. The sample container itself represents one such source of sample contamination.
Therefore, the specifications and guidance for the preparation of contaminant-free sample containers has
been prepared to assist the Program participants in obtaining sample containers from vendors or to assist
the laboratories providing the sample containers to prepare contaminant free sample containers. The
specifications and guidance are designed to minimize contamination which could affect subsequent
analytical determinations. Most analysis activities require all component materials (caps, liners, septa,
packaging materials, etc) provided by the bottle preparer to meet or exceed the criteria limits of bottle'
specifications listed within this section.

11 SAMPLE CONTAfNFR AND COMPONENT MATFRTAT. GUIDLINES
V

A variety of factors affect the choice of containers and cap material for each bottle type. These include
resistance to breakage, size, weight, interferences with target analytes. cost, and availability.

Container types A through L in Table 3-1 are the type of sample containers that have been successfully
used in the past. Kimax or Pyrex brand borosilicate glass is. inert to most materials and is recommended
where glass containers are used (i.e., pesticides and other organics). Conventional polyethylene is
recommended when plastic is acceptable because of reasonable cost and less absorption of metal ions.
The specific sampling situation will determine the use of plastic or glass.

12 MAXIMUM CONTAMINANT LEVEL SPECIFICATIONS FOR SAMPLE CONTAINERS

For inorganic sample containers, the Required Quantitation Limits (RQLs) listed in Table 3-2 are the
guidelines for maximum trace metal contamination. Concentration at or above these limits on any

-parameter should preclude these containers from use in collecting inorganic samples. Table 3-2 applies
only to the preparation of sample containers, it does not apply to the analysis of samples for any Site
RemediationProgram site investigation.

The RQL guidelines for organic sample containers are listed in Table 3-2. When the RQL in Table 3-2
is multiplied by the appropriate factor listed below, the resulting value then represents the maximum
concentration guidelines for particular sample containers based on organic sample sizes for routine
analyses. Table 3-2 applies only to the preparation of sample containers, it does not apply to the analysis
of samples for any Site Remediation Program site investigation.

Container tvpe Multiple of RQf
A 1.0
B 0.5
D 10.0
E 8.0
F 4.0
G 2.0
H 0.5
J 0.5
K 20
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TJt SAMP' F CONTAINER PREPARATION CLEANING PROCEDHRF.S

The purpose of this Section is to provide guidance on cleaning procedures for preparing
contaminant-free sample containers. In selecting cleaning procedures for sample containers, it is
important to consider all of the parameters of interest. Although a given cleaning procedure may be
effective for one parameter or type of analysis it may be ineffective for another. When multiple
determinations are performed on a single sample or on a subsample from a single container, a cleaning
procedure may actually be a source of contamination for some analytes while minimizing contamination
in others. It should be the responsibility of the bottle supplier to verify that the cleaning procedures
actually used satisfy the quality control requirements set forth in Section 3.4.

;> 3.1 Cleaning Procedure for Container Types: A. E. F. G. H. J. K

Sample Type: Extractable Organics (Types A. E, F, G, H. J and K); and Metals (Types E, F,
G, and J) in Soils and Water.

a. Wash glass bottles, teflon liners, and caps with hot tap water using laboratory grade nonphosphate detergent.
b. Rinse three times with tap water to remove detergent.
c. Rinse with 1:1 nitric acid (reagent grade HN03, diluted with ASTM Type I deionized water).
d. Rinse three times with ASTM Type I organic free water.
e. Oven dry bottles, liners and caps at 105" - 125"C for one hour.
f. Rinse with pesticide grade hexane or pesticide grade mcthylenc chloride using 20 mL for 1/2 gallon container; 10

mL for 32-oz and 16- oz conuiners; and 5 mL for 8-oz and 4-oz containers,
g. Oven dry bottles, liners and caps at 105° - 125"C for one hour.
h. Allow bottles, liners, and caps to cool to room temperature in an enclosed contaminant-free environment,
i. Place liners in lids and cap containers,
j. Label each container with Lot number and pack in case,
k. Label exterior of each case with Lot number.
I. Store in contaminant-free area.

3,3 2 Cleaning Procedure for Container Tvpesr B. D

Sample Type: Purgeable (Volatile) Organics.

a. Wash glass vials, teflon-backed septa, teflon liners and caps in hot water using laboratory grade nonphosphatc
detergent

b. Rinse three times with tap water,
c. Rinse three times with ASTM Type I organic-free water.
d. Oven dry vials, caps, septa and liners at 105*C for one hour.
e. Allow vials, caps, septa and liners to cool to room temperature in an enclosed contaminant-free environment.
f. Seal 40 mL vials with septa (teflon side down) and cap.
g. Place liners in lids and cap 120 mL vials.
h. Label each vial with Lot number and pack in case,
i. Label exterior of each case with Lot number,
j. Store in contaminant-free area.
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3 3 j j~leaning Procedure for Container TVDCS: C. L

Sample Type: Metals, Cyanide, and Sulfidc.

u. Wash polyethylene bottles and caps in hot tap water using laboratory grade nonphosphate detergent.
b. Rinse three times with tap water.
c. Rinse with 1: I nitric acid (reagent grade HN03, diluted with ASTM Type I dcionized water).
d. Rinse three times with ASTM Type I deionizcd water.
e. Invert and air dry in contaminant-free environment.
f. Cap bottles.
g. Label each container with Lot number and pack in case.
h. Label exterior of each case with Lot number.
i. Store in contaminant-free area.

V4 .SAMPLE CONTAINER DUALITY ASSURANCE AND DUALITY CONTROL PROCEDURES

The two aspects of quality assurance (e.g., quality control and quality assessment) must be applied to sample
containers as well as to the analytical measurements. Quality control includes the application of good laboratory
practices and standard operating procedures especially designed for the cleaning of sample containers. The
cleaning operation should be based on protocols especially designed for specific contaminant problems. Strict
adherence to these cleaning protocols is imperative.

Quality assessment of the cleaning process depends largely on monitoring for adherence to the protocols. Because
of their critical role in the quality assessment of the cleaning operation, protocols must be carefully designed and
followed. Guidance is provided in this section on design and implementation of quality assurance and quality
control protocols.

.v4 I Qualify Assurance

Major QA/QC activities should include the inspection of all incoming materials, QC analysis of cleaned lots of
containers, and monitoring of the container storage area. Complete documentation of all QC inspection results
(acknowledging acceptance or rejection) should be kept as part of the permanent bottle preparation files. QA/QC
records (i. e. , preparation/QC logs, analytical data, data tapes, storage log) should also be stored in a central
location within the facility.

3.4.1.1 Incoming Materials Inspection

A representative item from each case of containers should be checked for conformance with specifications
provided in Section Table 3-1. Any deviation should be considered unacceptable.

34. 1. 2 Quality Control Inspection of Cleaned

Following container cleaning and labeling, two containers should be selected from each container lot to be used for
QC purposes. The two categories of QC containers should be as follows:

A. Analysis OC Container;

One QC container per lot .should be designated as the Analysis QC Container. The sample container preparer
should analyze the Analysis QC Containers) to check for contamination prior to releasing the associated
container lot for use. The QC analyses procedures specified in the Quality Control Analysis part of this section
for determining the presence of extractable and volatile organics. pesticides, metals, and cyanide should be
utilized.
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If the representative Analysis QC Containers) passes QC inspection, the related lot of containers should
cleared for use and documentation of the QC inspection maintained.

[f the representative Analysis QC Container(s) does not pass inspection per the specified QC Analysis
procedures any container labels should be removed and the entire lot returned for reprocessing.

A laboratory standard and a blank should be run with each QC analysis. All QC analysis results should be kept
in chronological order by QC report number in a central QC file. The QC numbers assigned should be
documented in the preparation/QC log. indicating acceptance or rejection and date of analysis.

A container lot should not be released for shipment prior to QC analysis and clearance. Once the containers
have passed QC inspection, the containers should be stored in a contaminant-free area unt i l packaging and
shipment.

fL Storage OC Containers:

One QC container per lot should be designated as the Storage QC Container. The Storage QC Container
should be separated from the lot after cleaning and labeling and should be stored in a designated
contaminant-free area. The date the container is placed in the storage area should be recorded in the storage QC
container log.

The Storage QC Container should be removed periodially from the storage area and analyzed using the QC
analysis procedures for that container type. Analysts of the Storage QC Container should be performed if
contamination of the particular container lot comes into question at any time following shipment.

The designated storage area should be monitored continuously for volatile contaminants. A precleaned, 40
mL vial that has passed a QC inspection should be filled with ASTM Type I organic-free water and be placed
in the storage area. This vial should be changed at one-week intervals. The removed vial should be subjected
to analysis for volatile organics as described in the Quality Control Analysis part of this section. Any peaks
indicate contamination. Identify contaminants, if present, and take appropriate corrective action.

3.4.2 Quality Control Analysis

The objecdves of this section are to discuss techniques for the quality control (QC) analysis of sample containers to
be used in conjunction with the cleaning procedures contained in Section 3.3

The types of QC analyses correlate with the types of containers being analyzed and their future use in sample
collection. The QC analyses are intended for the determination of:

— Extractable organics and pesticides
—- Volatile organics
— Metals
— Cyanide

QC analyses should be performed according to the container type and related sample type and utilize method(s)
appropriate for the intended use of the sample containers and the quantitation limits contained in Table 3-2.

Pjetermination of Extractable Organics:
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Container Types: A. E. F, G. H. J. and K

A. Sample Preparation

I Add 60 mL of pesticide-grade methylcnc chloride to the container and shake for two minutes.
2. Transfer the solvent to a Kuderna-Danish (KD) apparatus equipped with a three-ball Snydcr column. Concentrate to

less than 10 mL on a steam bath.
3. Add 50 mL of pesticide-grade hexane to the KD apparatus by slowly pouring down through the Snyder column

Concentrate to less than 10 mL to effect solvent replacement of hexane for methylcnc chloride.
4. Concentrate the solvent to I mL using a micro-Snydcr column
5. Prepare a sol vent blank by adding 60 mL of the rinse solvent used in step F of the cleaning procedure for container

types A. E. F. G. H. J. and K (Section II) directly to a KD apparatus and proceed as above.

B. E.xtnctable Organic* Sample Analys i s

1. Instrument calibration should be performed as described in the appropriate method for the intended use of the sample
containers and the quantitation limits contained in Table 3-2.

2. Any peaks found in the container solvent that are not found in the solvent blank or with peak heights or areas not
w,thm +/- 50% of the blank peak height or area should be cause for rejection

3. Identify and quantitatc any contaminant(s) that cause rejection of a container Lot.
4. A blank should be run with each analysis.

3 4.2.2 Determination of Volatile Dannies-

Container Types: B and D

A. Sample Preparation and Analysis

1. Fill the container with ASTM Type I organic-free water.
2. Instrument calibration should be performed as described in the method as appropriate for the intended use of the

sample containers and the quantitation limits contained in Table 3-2
3. Any peaks not found in the blank or with peak heights or areas not within ± 50% of the blank peak height or area

should b e cause f o r rejection. r e
4. Identify and quantitate any contaminant(s) that cause rejection of a container Lot
5. A blank should be run with each analysis.

3.4.2.3 Determination of Metals-

Container Types: C. E, F. G. J, and L

A. Sample Preparation:
Vf T«,r>» i A.: **;-.-A ....._._.i_. . . . _ ..

•• HNOr Cap and

2. Treat the sample as a dissolved metals sample. Analyze the undigested water.

B. Sample Analysis:
1. Instrument calibration should be performed as described in the appropriate method for the intended use of the sample

containers and the quantitation limits contained in Table 3-2 sample
2. The rinse solution should be analyzed before use on the bottles that are designated for analysis to ensure that a

contaminated solution is not used for rinsing the bottles.

3 4.2 4 Determination
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Container Types: C and L

A Snmnle Preparation and Analysis:

1. Instrument calibration and sample analysis should be performed as described in the appropriate method. Cyanide
should be determined by placing 250 mL of ASTM Type I deionized water in the container. Add 1.25 mL of 6N
NaOH. Cap the container and shake vigorously for two minutes. Analyze an aliquot by the EPA method selected.
The detection limit should be 10 ppb or lower.

2. A blank should be run by analyzing an aliquot of the ASTM Type I water used above.
3. The detection of contaminants of 10 ppb cyanide should be cause for rejection of the lot of containers. (Note:

Contamination could be due to the container, the cap or the NaOH).
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TABLE 3-1

SAMPLE CONTAINER RECOMMENDATIONS

CONTAINER
TYPE SPECIFICATIONS

A Container 80 oz. amber glass, ring handle bottle/jug.
Closure: black phenolic, baked polyethylene cap. 0.015 mm teflon liner.

B Container 40 mL glass vial.
Closure: black phenolic, open-top, screw cap.
Septum: disc of .005 inch teflon bonded to.120 inch silicon for

total thickness of 0.125 inch.

C Container 1 liter high density polyethylene, cylinder-round bottle.
Closure: white polyethylene, white ribbed, polyethylene liner.

D Container 120 mL wide mouth, glass vial.
Closure: white polypropylene cap. 0.015 mm teflon liner.

E Container 16 oz tall, wide mouth, straight sided, flint glass jar.
Closure: black phenolic, baked polyethylene cap. 0.15 mm teflon liner.

F Container 8 oz. short, wide mouth, straight sided, flint glass jar.
Closure: black phenolic, baked polyethylene cap, 0.030 mm teflon liner.

G Container 4 oz. tall. Wide mouth, straight-sided, flint glass jar.
Closure: black phenolic, baked polyethylene cap. 0.015 mm teflon liner.

H Container 1 liter amber. Boston round glass bottle, pour-out neck finish.
Closure; black phenolic, baked polyethylene cap. 0.015 mm teflon liner.

J Container 32 oz. tall, wide mouth, straight-sided, flint glass jar.
CJoiyjDE: black phenolic, baked polyethylene cap 0.015 mm teflon liner.

K Container, 4 liter amber glass, ring handle bottle/jug.
Closure; black phenolic, baked polyethylene cap, 0.015 mm teflon liner.

L Container 500 mL high-density polyethylene, cylinder-round bottle.
white polyethylene cap. white ribbed, polyethylene liner.
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Table 3-2
Organic Analyte Sample Container Specifications and

Required Quantitation Limits

Wntcrfug/L)
Volatile Compound

Chloromethane
Bromomethane
Vinyl Chloride
Chlorocthane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethenc
1,1 -Dichloroethane
1,2-DichIoroethene (total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon Tetnchloride
B romodich loromethane
1,2-DichIoropropane
cis-1,3-DichIoropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
Trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroechene
Toluene
1,1,2,2-Tetrechloroethane
Chlorobenzene
Ethyle Benzene
Styrene
Xylenes (total)

1
1
2
5

I
5
5
1
1
I
1
1
1
I
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Table 3-2
Organic Analyte Sample Container Specifications and

Required Quandtadon Limits

Water (y
Compound

Phenol 5
bis(2-Chlorocthy!) ether 10
2-Chlorophenol 5
1 ,2-Dichlorobenzene 5
1 ,3-Dichlorobenzene 5
1 ,4-Dichlorobenzene 5
2-Methylphenol 5
2,2'-oxybis(l-chloropropane) 5
4-Methylphenol 5
N-Nitroso-di-n-propylamine 5
Hexachloroethane 5
Nitrobenzene 5
Isophoronc 5
2-Nitrophenol 5
2,4-Dimethylphenol 5
bis(2-Chloroethoxy) methane 5
2,4-Dichlorophenol 5
1 ,2,4-TrichIorobenzene 5
Naphthalene 5
4-Chloroanilinc 5
Hexachlorobutadiene 5
4-Chloro-3-methylphenol 5
2-Methylnaphthalene 5
Hexachlorocyclopentadiene 5
2.4,6-Trichlorophenol , . 5
2,4,5-Trichlorophenol 20
2-ChloronaphthaIene 5
2-NitroaniIine 20
Dimethylphthalate . 5
Acenaphthalene 5
2,6-dinitrotoIuene 5
3-NitroanaIine 20
Acenaphthene 5
2,4-DinitropnenoI 20
4-Nitrophenol 20
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Table 3-2
Organic Analyte Sample Container Spedficadons and

Required Quantitation Limits

Water
Semi-Volatile Compound fpg/L^

Dibcnzofuran 5
2,4-Dinitrotoluene 5
Diethylphthalate 5
4-Chlorophenyl-phenyl ether 5
Flourcne 5
4-Nitroaniline 20
4,6-Dinitro-2-methylphenol 20
N-nitrosodiphenylamine 5
4-Bromophenyl-phenyl ether 5
Hexachlorobenzene S
pentachlorophenol 20
Phenanthrenc 5
Anthracene 5
Carbazole 5
Di-n-buty!phthalate 5
Fluoranthene 5
Pyrene 5
Butylbenzylphthalate S
3.3'-Dichlorobcnzidine 5
Benzo(a)anthracene ' 5
Chrysene 5
bis(2-Ethylhexyl)phthalate 5
Di-n-octylphthalate 5
Benzo(b)fluoranthene 5
Benzo(k)fluoranthene S
Benzo(a)pyrene 5
Indeno(1.2^-cd)pyrene 5
Dibenz(a,h)anthracene -5
Benzo(g,h,i)pery(ene 5
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Table 3-2
Organic Analyte Sample Container Specifications and

Required Quantitation Limits

Water
Pesticide/PCBs (ug/L)

alpha-BHC 0.025
beta-BHC 0.025
delta-BHC 0.025
gamma-BHC 0.025
Heptachlor 0.025
Aldrin 0.025
Heptachlor cpoxide 0.025
Endosulfan I 0.025
Dicldrin 0.05
4.4'-DDE 0.05
Endrin 0.05
Endosulfan II 0_05
4.4*-DDD 0.05
Endosulfan sulfate 0 05

.4.4-DDT 0'05
Methoxychlor 0.25
Endrin ketone 0.05
endrin aldehyde 0.05
alpha-Chlordane 0.025
gamma-Chlordane 0.025
Toxaphene 0.50
ArocIor-1016 0.25
Aroclor- 1221 0.50
Aroclor-1232 0.25
Aroclor - 1242 0.25
Aroclor-1248 0.25
Aroclor -1254 0.50
Aroclor- 1260 0.50
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Table 3-2
Inorganic Analyte Sample Container Specifications and

Required Quantitation Limits

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Analvte WaterCug/L)

100
10
1
20
1
2
100
10
10
10
100
2
100
10
0.2
20
100
2
10
100
10
20
20
10
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4.0 SAMPLE CUSTODY, PRESERVATION, AND HOLDING TIMES

4_L SAMPLE CUSTODY

It is IEPA Site Remediation Program recommendation to follow the sample custody protocols as
described in "NEIC Policies and Procedures", EPA-330/9-78 DDI-R, Revised June 1985. For the
laboratory this custody is m two parts: laboratory analysis, and documentation files. Files, includin* all
originals of laboratory reports and purge files, should be maintained under document control in a secure
area.

A sample, sample data, or documentation filesis under your custody if they

1. are in your possession;

2. are in your view, after being in your possession;

3. are in your possession and you place them in a secured location; or

4. are in a designated secure area.

The laboratory should have custody procedures for sample receiving and log-in; sample storage; trackin*
during sample preparation and analysis; and storage of data which would allow the laboratory to
demonstrate, if necessary, that sample and data custody as defined above was maintained.

12_ PRESERVATION AND HOLDING TTMfS

• "he laboratory must assure that the Preservation and Holding Time Criteria contained in the following
^rtfble are met. Any deviations from the criteria by either the laboratory or the Program participant
submitting samples to the laboratory must be noted in the laboratory's data reports. See Table 3-1 of this
Analytical Quality Assurance Plan for detailed descriptions of the appropriate container types

Sample Containers, Preservatives, and Holding Times

Volatile Organic*

Exiruct:ihlc
Or tunics

Mcuil.s (except
Hp)

Mercury

Cvanidc

Glass

Gla.s.%

Polyethylene or glass

Polyethylene or plass

Polyethylene or class

rreservjUjvcj

Cool to 4oC w/HCL to a
pH<2

Cool to 4oC

HNO.1 to a pH<2

HNO3 to a pH<">

NaOHtoapH>l2

Holdine Times

14 Days

7 Days until extraction. 40 Days after
extraction
6 Months

28 Days ______________________

14 Days
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5.0 ANALYTICAL PROCEDURES AND CALIBRATIONS

This section of the Analytical Quality Assurance Plan covers the laboratory analytical procedures
and calibration procedures to be used to obtain data for the Site Remediation Program (Program).
All analytical procedures and calibrations are contained in the "USEPA Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Edition" with updates. The
analytical and calibration procedures have been selected based upon the Program's two categories
(A and B) of decisions and determinations and upon the Program's need to obtain data that meets
or exceeds the objectives as previously described as data quality levels HIA and DDDB. (See
Section 2.0 of this document for a description of the categories and levels).

5.1 SAMPLE PREPARATION PROCEDURES

Prior to analysis samples must undergo an appropriate preparation procedure. This section lists
the acceptable U.S.EPA sample digestion, extraction, and introduction procedures.

5.1 .1 Metallic Analvtes

Prior to analysis, samples must be solubilized or digested using the appropriate method. When
analyzing for dissolved constituents, acid digestion is not necessary if the samples are filtered at
the time of collection followed by acid preservation. The USEPA SW-846 methods are, 1311,
3005A, 3010A, 3015,3020A, 3040,3050A, and 3051. When analyzing samples by Toxicity
Charateristic Leaching Procedure (TCLP Method 1311) the TCLP extracts must also be prepared
by the appropriate 3000 series method.

5.1.2 Organic Analytes

5.1.2.1 Extraction Procedures

Water and soil samples for base/neutral and acid extractables and organochlorine
pesticides/PCBs must undergo solvent extraction prior to analysis. The method that should be
used on a particular sample is highly dependent upon the physical characteristics of that sample.
The USEPA SW-846 methods are 1311. 3510B, 3520B, 3540B, 3550B, and 3580B. When
analyzing samples by Toxicity Charateristic Leaching Procedure (TCLP Method 1311) the TCLP
extracts must also be prepared by the appropriate 3000 series method. Each category in Table 5-
I, PREPARTION METHODS FOR ORGANIC ANALYTES, corresponds to the preparative
methods available.
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5. [ 2 , 2 Direct Introduction Procedure

Water and soil samples for purgeable organics must undergo the technique of purge and trap for
the introduction of purgeable organics into a gas chromatograph. The USEPA SW-846 method
is 5030A.

5 1.2.3 Cleanup Procedures

Cleanup procedures employed are determined by the analytes of interest within the extract.
Cleanup of a sample may be done exactly as instructed in the cleanup method for some of the
analytes. However, there may be some instances where, in order to meet the Program data
quality objectives, cleanup is performed using a modification of one of the procedures to
optimize recovery and separation. In the event of cleanup modification the laboratory must retain
sufficient documentation to demonstrate the necessity of and efficacy of the modifications.
Extracts with components which interfere with spectral or chromatographic determinations are
expected to be subjected to cleanup procedures. The USEPA SW-846 Cleanup Procedures are
3610, 3611, 3620, 3630, 3640, 3650, and 3660. Each category in Table 5-2, RECOMMENDED
CLEANUP TECHNIQUES FOR INDICATED GROUPS OF COMPOUNDS, corresponds to the
determinative methods available.

5.2 ANALYTICAL METHODS

Tables 1-1 through 1-4 list the analytical procedures to be used fofr the generation of data for
Category A decisions and determinations. Table 1-5 lists the analytical procedures to be used for
generation of data for Category B decisions and determinations. For all series 7000 methods the
instructions on analysis contain in method 7000 must be followed in addition to those
instructions contained in the individual methods. For all series 8000 methods the instructions on
analysis contain in method 8000A must be followed in addition to those instructions contained in
the individual methods.

11 CALIBRATION PROCEDURES AND FREDF JF.Nrn:s

Calibration of laboratory equipment will be based on USEPA SW-846 procedures. Records of
calibrations will be filed and maintained by the laboratory. These records will be filed at the
location where the work is performed and will be subject to Agency audit.

5-3-1 Calibration for Organic Analyses bv Gas Chromatngrap^

The recommended gas chromatographic columns and operating conditions for the instrument are
specified in the USEPA SW-846 determinative method.
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Establish gas chromatographic operating parameters equivalent to those indicated in Section 7.0
of the LJSEPA SW-846 determinative method of interest. Prepare calibration standards using the
procedures indicated in Section 5.0 of the determinative method of interest. Calibrate the
chromatographic system using either the external standard technique or the internal standard
technique as contained in Section 7.0 of USEPA method 8000A.

Prior to calibration, the instrument(s) used for Gas Chromatograph/Mass Spectrometer (GC/MS)
analyses are tuned by analysis of p-bromofluorobeazene (BFB) for volatile analyses and
decafluorotriphenyl phosphine (DFTPP) for semi-volatile analyses. Once the tuning criteria
specified in the method for these reference compounds are met, the instrument should be initially
calibrated by using a five point calibration curve. The instrument tune will be verified each 12
hours of operation.

5.3.2 Continuing Calibration for Organic

5.3.2. L Gas Chromatography

The working calibration curve or calibration factor must be initially verified at the beginning of
each working day by the injection of one or more calibration standards. The acceptable response
criteria for any analyte of interest is ±15 % of the response from the original calibration. If the
response for any analyte of interest does not meet the acceptable response criteria no analyses for
that analyte can occur until corrective action is taken and a new calibration curve prepared for
that analyte.

For each analytical run, after the initial verification, continuing calibration verification of the
working calibration curve or calibration factor must be performed every 12 hours and at the end
of the run. The acceptable response criteria for any analyte of interest varies is ±15 % of the
original response. If the response for any analyte of interest does not meet the acceptable
response criteria, the run is terminated, corrective action taken, a new calibration curve be
prepared for that analyte and any samples analyzed since the last acceptable calibration
verification must be reanalyzed.

5.3.2.2 Gas Cnromatograph / Mass Spectometrv

The working calibration curve, calibration factor or response factor must be initially verified at
the beginning of each analytical run day and every 12 hours during analysis by the techniques
specified in section 7.4 of the SW-846 GC/MS methods. The acceptable response criteria for any
analyte of interest are provided in section 7.4 of the SW-846 GC/MS methods.

Calibration for Metallic Analvtes bv

Establish spectrometer operating parameters equivalent to those indicated in Section 7.0 of the
USEPA SW-846 determinative method of interest. Prepare calibration standards using the
procedures indicated in Section 5.0 of the determinative method of interest. Calibrate the
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TABLE 5-2
RECOMMENDED CLEANUP TECHNIQUES FOR INDICATED GROUPS OF COMPOUNDS

AnaJyte Group

Phenols

Phihalaic esters

Metros amines

Organchlorine pesticides 4 PCB's

Nitroaromatics and cyclic ketones

Polynuclear aromatic hydrocarbons

Chlorinated hydrocarbons

Organophosphorus pesticides

Chlorinated herbicides

Priority pollutant semivolalilcs

Determinative Method '

8040

8060

8070

8080

8090

8100

8120

8140

8150

8250. 8270

8250 8270

Cleanup Method Option

3630 '. 3640. 3650. 8040 '
*

3610.3620.3640

3610.3620.3640

3620. 3640. 3660

3620. 3640

3611.3630.3640

3620. 3640

3620

8I50-1

3640. 3650. 3660

3611.3650

The GC/MS Methods, 8250 and 8270. are also appropriate determinative methods for all analyte groups, unless lower detection limits
are required.

Cleanup applicable to derivatized phenols.

Method 8040 includes a derivanzation technique fallowed by GOECD analysis, if interferences-are encountered using GC/F1D.

Method 8150 incorporates an acid-base cleanup step as an integral part of the method.
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6.0 DATA REDUCTION, VALIDATION, AND REPORTING

In the Site Remediation Program (Program) the laboratory generated analytical data must be
checked for precision, accuracy, and completeness. The Program participant and the analytical
laboratory have the responsibility of assuring that the analytical data submitted to the Agency
meets the Program's precision, accuracy, and completeness objectives. In addition the Agency's
Project Managers will, at their discretion, have the Division of Laboratories, Quality Assurance
Section review data for compliance with the QA requirements contained in this document. In
order to facilitate the Agency's review and acceptance of laboratory analytical data, it is the
responsibility of the participant to report laboratory data to the Agency in the standard format
(specified in Appendix A) using Agency defined criteria for data reduction, validation and
reporting. This section of the Program's Analytical Quality Assurance Plan details the
requirements for reduction, validation and reporting of laboratory data.

6.1 LABORATORY DATA REDUCTION

The laboratory data reduction from raw data to finished result is to be performed according to the
directions contained in Section 7.0 of the applicable USEPA SW-846 methods used for sample
analysis. Aqueous sample results are to be reported in micrograms per Liter (ug/L). Solid
sample results arc to be reported in micrograms per Kilogram (ug/Kg) on a dry weight basis.
The reported results must not be corrected for any blank results (i.e. no reporting blank
subtracted data). Appendix A to this AQAP contains the forms and procedures that must be
used for reporting Program laboratory data to the Agency.

6.2 LABORATORY DATA VALIDATIO^

&2J. Routine Laborato™ Data Validation

The laboratory will perform in-hou.se analytical data validation under the direction of the
laboratory QA Officer or laboratory Director. The laboratory QA Officer or laboratory Director
is responsible for assessing data quality and advising of any data which were rated "preliminary"
1 estimated", or "unacceptable" or other notations which would caution the data user of possible '
unreliability. Data validation by the laboratory should be conducted as follows:

o Raw data produced by the analyst is turned over to the respective area supervisor.

o The area supervisor reviews the data for attainment of quality control criteria as outlined
in Sections 2.0 and 7.0 of this document and for overall reasonableness.

o Upon acceptance of the raw data by the area supervisor, a report is generated and sent to
the laboratory QA Officer or laboratory Director.
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o The laboratory QA Officer or laboratory Director will complete a thorough audit of
reports.

o The QA Officer or laboratory Director and area supervisors will decide whether any
sample reanalysis is required.

o Upon acceptance of the preliminary reports by the QA Officer, final reports will be
generated and signed by the Laboratory Project Manager. The laboratory package shall
be presented in the same order in which the samples were analyzed. The laboratory
package must contain all the required forms as specified in Appendix A and the
appropriate data flags as defined below.

The laboratory will prepare and retain full analytical and QC documentation. Including but not
limited to, raw data system printouts (or legible photocopies) identifying date of analyses,
analyst, parameters determined, calibration curve, calibration verifications, method blanks,
sample and any dilutions, sample duplicates, spikes and control samples. As needed, the
laboratory shall supply a hard copy of the retained information.

5.2.2 Non-Routine Laboratory Data Validation

Data submitted to the Agency in support of a request for a change or modification of the
Agency's Program quality assurance objectives (see Section 2.5) must undergo additional
validation by the laboratory. The additional validation consists of indicating the likely bias as
compared to the Program quality assurance objectives. The additional non-routine data
qualification flags and the criteria for their use are listed in Tables 6-1, 6-2, and 6-3. The data
reporting forms must be completed as instructed in Appendix A and then the data qualification
flags from Table 6-1 added to the forms. The data reported in support of the request must have
sufficient supporting documentation to allow the Agency's Division of Laboratories, Quality
Assurance Section (QAS) to review the request and advise the Agency's Project Manager of the
validity of the request for change or modification of the Agency's Program quality assurance
objectives.

6.2.3 Agency Data Validation

The Agency's Project Manager may at their discretion request the QAS to review any and/or all
data submitted to the Agency for a Program site. The QAS will review and validate the'data for
compliance with this Analytical Quality Assurance Program and for suitability as Level IDA or
rrm data. The QAS will issue a validation findings report to the Agency's Project Manager. The
Agency's Project Manager will inform the Program participant of any required corrective actions,
if any.
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6.3 LABORATORY DATA REPORTING

The laboratory will report the data in the same chronological order in which it analyses along
with QC data. The laboratory will provide the following information to the Program participant
in each analytical data package submitted:

1. Cover sheets listing the samples included in the report and narrative comments describing
problems encountered in analysis.

2. Tabulated results of inorganic and organic compounds identified and quantified,
including the data flags (see sections 6.2.1 and 6.2.2 above).

A. The routine laboratory-provided data flags for organic analyses will include :

U - The analyte was analyzed for but not detected (i.e. less than
detection/reporting limit). The sample quantitation limit must be corrected
for dilution and for percent moisture.

J - Indicates an estimated concentration. Use when estimating a concentration
of a tentatively identified compound, or if reporting a result that is less
than the required quantitation limit. AJso to be used when reporting data
which does not meet quality control performance criteria during analyses
(e.g. spike recovery outside of control limits).

B - This flag is used when the analyte is found in the associated blank as well
as in the sample. It indicates possible / probable blank contamination and
warns the data user to take appropriate action.

Appendix A of this Analytical Quality Assurance Plan contains the forms to be
used by the laboratory to report data for the Program. The above described flags
must be used. The laboratory may choose to use additional data flags for organic
analyses, however, the laboratory must provide detailed definitions of the
additional flags used.

B. The routine laboratory-provided data flags for inocgank analyses will include :

U - The analyte was analyzed for but not detected (i.e. less than
detection/reporting limit). The sample quantitation limit must be corrected
for dilution and for percent moisture.

J - Indicates an estimated conccntnftffcn. Use when reporting data which does
not meet quality control performance criteria during analyses (e.g. spike
recovery outside of control limits).
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B - This flag is used when the analyte is found and the laboratory reported
result is less than the required quantitation limit.

Appendix A of this Analytical Quality Assurance Plan contains the forms to be
used by the laboratory to report data for the Program. The above described flags
must be used. The laboratory may choose to use additional data flags for
inorganic analyses, however, the laboratory must provide detailed definitions of
the additional flags used.

C. The non-routine laboratory data flags for organic and inorganic analyses are
detailed in Tables 6-1 through 6-3.

3. Analytical results for QC sample spikes, sample duplicates, initial and a continuous
calibration verifications of standards and blanks, standard procedural blanks, laboratory
control samples and ICP interference check samples. For organic analyses, the data
packages must include matrix spikes, matrix spike duplicates, and surrogate spike
recoveries. The data package will be reported to the Agency for assessment. Appendix A
of this Analytical Quality Assurance Plan contains the forms to be used by the laboratory
to report data for the Program.

4. Tabulation of instrument detection limits determined in pure water.

Appendix A of this Analytical Quality Assurance Plan contains the forms to be used by the
laboratory to report data for the Program. Appendix A also contains instructions for filling out
and completing the forms (exclusive of data flagging which must be accomplished per this
section of the Analytical Quality Assurance Program). The use of commercial form generating
software is acceptable as long as the required flags are provided when data is reported.
Reporting data with flags written by hand upon software generated forms is acceptable.
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Table 6-1
Non • Routine Data Flags

1Parameter & Criteria

Holding times, exceeded
Mass Calibration
Ion Abundance, not met
Calibrations
- initial. Avc RRF <0.05

- initial. %RSD >30%

- continuing.
Avc RRF <0.05

11 - continuing. %D >25%

| Blanks, results between DL and RQL
|| Surrogates.

- lf%Rlowbut>25%
- lf%R<25%
. If %R High

|| Internal Standards. IS area count outside -50% or
|| + \ 00% of associated standard
|| Laboratory Control Samples. Recoveries
|| - % Recovery Hi eh

- % Recovery Low. but >50%
| - % Recovery <50%
| Duplicates. Differences

- % Differences High
fi Matrix Spikes. Recoveries
| - % Recovery High
|| - % Recovery Low. but >40%
1 - % Recovery <40%

Actions

All associated samples
All associated data

Analyte Specific,
positive results

Analyte Specific,
positive results

Analyte Specific,
positive results

Analyte Specific,
positive results

Analvte Specific

Fraction Specific
Fraction Specific ___
Fraction Specific ___

Associated analytes

Associated samples
Associated samples
Associated samples

Associated samples

Associated samples
Associated samples

Data Rag ||

L 1
p II

1

L

P

L

II

H
||

L 1

R
H ll

|
|

H

R

1

H H

Pata Flays
L a Low: The associated result may underestimate the true value
H = High: The associated result may overestimate the true value
P = Precision: The associated result may be of poor precision (high variability)
R = Rejected: The associated result should be rejected for making critical decisions and determinations
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Table 6-2
Non-Routine Data Flags

Organic Analyses bv GC or HPLC

Parameter & Criteria
Holding times, exceeded
Instrument Performance Checks
- Required % Recoveries not met
- Required RPD or ^Difference not met

Calibrations
- initial, linearity criteria not met
- continuing, % Difference between calibration

factors criteria not met
Surrogates
-If*Rlowbut>25%
-lf%R<25%
-lf%RHieh
Laboratory Control Samples. Recoveries
-% Recovery High
- % Recovery Low. but >50%
- % Recovery <50%
Duplicates. Differences
-% Differences Hi eh
vtatrix Spikes. Recoveries
- % Recovery Hi eh
- % Recovery Low, but >4O%
• % Recovery <40%

Actions
All associated samples

All associated data
All associated data

Associated positive data
Associated positive data

Fraction specific
Fraction specific
Fraction specific

Associated samples
Associated samples
Associated samples

Associated samples

Associated samples
Associated samples
Associated samples

Data Flans

L

LorH
P

P
P

L
R
H

_ H
L
R

P

H
L
R

Data Flags
L = Low: The associated result may underestimate the true value
H = High: The associated result may overestimate the true value
P = Precision: The associated result may be of poor precision (high variability)
R = Rejected: The associated result should be rejected for making cridcal decisions and determinations
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1 Table 6-3
Non-Routine Data Flags

Inorganic Analyses
Parameter & Criteria
Holding times, exceeded
Calibrations.
- initial, correlation coefficient unacceptable
- continuing criteria not met. %R hi eh
- continuing criteria not met. %R low

II ICS (for ICP). Recoveries
| - % Recovery High

- % Recovery Low. but >50%
- % Recovery <50%
Laboratory Control Samples. Recoveries
- % Recovery High

1- % Recovery Low. but >50%
- % Recovery <50%
Duplicates. Differences
- % Differences Hieh
Matrix Spikes. Recoveries
- It Recovery High
- * Recovery Low. but >4Q%
- % Recovery <40*

Actions
All associated samples

Associated samples
Associated samples
Associated samples

Associated samples
Associated samples
Associated samples

Associated samples
Associated samples
Associated samples

Associated samples

Associated samples
Associated samples
Associated samples

Data Flag
L

P
H
L

H
L
R

H
L
R

P

H
L
R

Data Flaw
L = Low: The associated result may underestimate the true value
H = High: The associated result may overestimate the true value
P = Precision: The associated result may be of poor precision (high variability)
R = Rejected: The associated result should be rejected for making criticaJ decisions and determinations
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7.0 INTERNAL QUALITY CONTROL CHECKS

To ensure the production of analytical data of known and documented quality there are two types
of quality assurance that should be used by the laboratory conducting analyses for Site
Remediation Program (Program) projects. The two types are program quality assurance and
analytical quality control.

The laboratory should have a written Quality Assurance/Quality Control (QA/QC) program
which provides rules and guidelines to ensure the reliability and vaJidity of work conducted at the
laboratory. Compliance with the QA/QC program should be coordinated and monitored by a
laboratory Quality Assurance Officer, which is independent of the operating departments.

This section of the Program's Analytical Quality Assurance Plan addresses the specific QC
checks to apply to laboratory analytical activities in order to meet the Program's QA objectives
(see Section 2.0 of this document).

Id. DEFINITIONS OF OUAI FTY CONTROL CHECKS USFD FN .SrTE REMEDIATIONPROGRAM

7 .1 .1 Laboratory Duplicates

Samples are analyzed in duplicate at the specified frequency in order to evaluate laboratory
precision for a particular sample matrix. Duplicate samples are prepared by processing two
distinct sample aliquots, from a single environmental sample, through the entire analytical
process, beginning with sample extraction/digestion all the way to sample reporting. Duplicates
are not to be confused with replicates, replicates refer to repetitive analyses of a single
sample extract/digest.

7.1.2 Laboratory Matrix Spikes

Matrix Spike samples are used to assess the ability of the laboratory to recover target analytes
from a particular sample matrix. In the absence of severe matrix interferences, the analysis of
matrix spikes provide information on method accuracy. Matrix Spikes are prepared by adding a
known concentration of one or more target analytes to an aliquot of environmental sample, and
then processing the samples through each step of the preparation and analysis systems.

7.1.3 Laboratory Spiked Blanks

Laboratory Spiked Blanks are used to provide a measure of the analytical performance in the
absence of any matrix related interferences. The samples are prepared by adding known
concentrations of target analytes to an aliquot of laboratory reagent water, and then processing
the sample through each step of the preparation and analysis systems.

7.1.4 Surrogate Spikes

Surrogates are associated with sample analyses for organic constituents. Surrogate compounds
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can be either, environmentally "rare" analytes similar to actual method analytes or method
analytes that are not target analytes for the project. For GC/MS analyses, surrogates are typically
deuterated analogs of actual target anaJytes. Surrogates are added to all samples (including other
QC samples) for GC, GC/MS, HPLC, or HPLC/MS analysis prior to any preparation (extraction,
purge) step. The recovery of surrogates provides an indication of target analyte recovery from a
particular matrix by a particular analytical technique.

7.1.5 Method Blanks

Method Blanks provide an indication of laboratory internal contamination. Method Blanks
consist of an aliquot of laboratory reagent water processed through all steps of the analytical
preparation and analysis system. If field blanks and Method Blanks show similar types and-
concentrations of contaminants, the source of the contamination is most likely the laboratory.

7.1.6 Standard Reference Materials

Standard Reference Materials (SRMs) are materials of known composition and concentration
that are obtained from a commercial vendor. Many SRMs are traceable to either the U.S.EPA or
the National Institute of Standards and Technology (formerly NBS). SRMs are used for
verification of calibration standards and associated calibrations and general troubleshooting.

7.1.7 Independent Check Standards

Independent Checks Standards are standards prepared by the laboratory from a source different
than the source from which the calibration standards are prepared (i.e. second source standard).
Independent Check Standards are used for verification of calibration standards and associated
calibrations and general troubleshooting.

7.2 ORGANIC QUALITY CONTROL CHECK ANALYSFS

Organic analyses for Program projects require the use Laboratory Duplicates, Matrix Spikes,
Spike Blanks, Surrogates, and Method Blanks.

7.2.1 Spiking Requirements

7.2.1.1 Matrix Spikes / Matrix Spike Duplicates

The requirement for Laboratory Duplicates and Matrix Spikes will be accomplished by the
analysis of Matrix Spike/Matrix Spike Duplicates. These are matrix spikes prepared in duplicate,
from the same environmental sample. For Level EDLA. the analysis of Matrix Spike /Matrix Spike
Duplicates will be at a frequency of one per 20 or fewer samples. For Level LLIH the analysis of
Matrix Spike / Matrix Spike Duplicates will be at a frequency of one per ten or fewer samples
per matrix.

The requirement for Matrix Spike / Matrix Spike Duplicates will be accomplished by utilizing
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the Matrix Spike compounds recommended by the chosen analytical method. For those
analytical methods which don't recommend Matrix Spike compounds, the laboratory must select
compound(s) from the method analyte list. The number of Matrix Spike compounds spiked into
the Matrix Spike / Matrix Spike Duplicate samples must be at a minimum of 10% of the number
of target analytes (i.e. a Matrix Spike sample analyzed for one to ten target analytes by one
analytical method must have a minimum of one Matrix Spike compound spiked into the sample,
a sample analyzed for 1 1 to 20 target analytes by one analytical method must have a minimum of
two Matrix Spike compounds spiked into the sample, etc.)

7.2. 1 .2 Surrogate Compounds

The requirement for Surrogates will be accomplished by utilizing the surrogate compounds
recommended by the chosen analytical method. For those analytical methods which don't
recommend surrogates, the laboratory must select compound(s) from the method analyte list
which are not expected to be present in the environmental samples. The number of surrogate
compounds spiked into each sample must be at a minimum of 10% of the number of target
analytes (i.e. a sample analyzed for one to ten target analytes by one analytical method must have
a minimum of one surrogate spiked into the sample, a sample analyzed for 1 1 to 20 target
analytes by one analytical method must have a minimum two surrogate spiked into the sample,
etc.)

7.2.2 Spiking Quantities

For Matrix Spike/Matrix Spike Duplicates, Spike Blanks, and Surrogates the quantity of the
compounds spiked into the sample must result in a final concentration in the sample of 3 to 10
times the Required Quandtation Limits for Level niA analyses and 3 to 10 times the Estimated
Quantitation Limits for Level BDDB analyses (see Tables 1-1 through 1-4 for Required
Quantitation Limits for Level ETJA analyses and Table 1-5 for Estimated Quandtation Limits for
Level mB analyses).

7.2.3 Organic OC Limits

The QC limits for Matrix Spike/Matrix Spike Duplicates, Spike Blanks, and Surrogates are
contained in Tables 2-2 through 2-56. The spike recovery limits for Matrix Spikes, Spike Blanks
and Surrogates are contained in the Accuracy column. The difference limits for the Matrix
Spike/Matrix Spike Duplicates are contained in the Precision column.

For all blanks the QC limits are for the blank concentration to be less than the analytical methods
Required Detection Limits.

LI INORGANIC QUALITY CONTROL CHECK ANALYSES

Inorganic analyses for Program projects require the use of Laboratory Duplicates, Matrix Spikes,
Spike Blanks, Standard Reference Materials (SRMs) and Independent Checks Standards.
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7.3.1 Spiking Requirements

The requirement for Matrix Spikes and Spiked Blanks for Level IIIA will be at a frequency of
one per 20 or fewer samples. For Level CUB the Matrix Spike and Spiked Blanks will be at a
frequency of one per ten or fewer samples per matrix.

7.3.2 Spiking Quantities

For Matrix Spike and Spike Blanks the quantity of the analytes spiked into the sample must
result in a final concentration in the sample of 3 to 10 times the Required Quantitation Limits for
Level HIA analyses and 3 to 10 times the Estimated Quantitation Limits for Level EDDB analyses
(see Tables 1-1 through 1-4 for Required Quantitation Limits for Level HIA analyses and Table
1-5 for Estimated Quantitation Limits for Level EDB analyses).

7.3.3 Inorganic OC Limits

The QC limits for Laboratory Duplicates, Matrix Spikes, Spike Blanks, Standard Reference
Materials (SRMs) and Independent Checks Standards are contained in Tables 2-2, 2-57 and 2-58.
The spike recovery limits for Matrix Spikes, and Spike Blanks are contained in the Accuracy

column. The difference limits for the Laboratory Duplicates are contained in the Precision
column. The QC limits for Standard Reference Materials (SRMs) and Independent Checks
Standards is dependant upon the use of the Standard Reference Materials (SRMs) and
Independent Checks Standards. Whenever the Standard Reference Materials (SRMs) and
Independent Checks Standards are to be used for overall analytical precision the QC limits are
contained in the Accuracy column of Tables 2-2,2-57 and 2-58. Whenever the Standard
Reference Materials (SRMs) and Independent Checks Standards are to be used to demonstrate or
verify an acceptable calibration the QC limits are contained in section 5.0.

For all blanks the QC limits are for the concentration to be less than the analytical methods'
Quantitation Limits.



Il l inois EPA. Bureau of Land, Revision 2 April I, 1996
Site Remediation Program Section 8.0
Analytical Quality Assurance Program___________________ _________________________Page I of 2

8.0 PERFORMANCE AND SYSTEMS AUDITS

Performance and system audits are conducted as a systematic check to determine the quality of
operation and to monitor the capability and performance of the laboratory analytical systems. A
performance audit independently collects measurement data using performance evaluation
samples. Performance audits are quantitative in nature. A system audit consists of a review of
the total data production process. A system audit includes on-site review of the laboratory's
operational systems and physical facilities. System audits are qualitative in nature.

8.1 INTERNAL AUDfTS

The internal performance and system audits of the laboratory should be conducted by the
laboratory QA Officer and/or laboratory Director.

8 1 . 1 Internal Performance Audits

For Site Remediation Program (Program) projects the laboratory QA Officer and/or laboratory
Director should submit blind QC samples along with project samples to the laboratory for
analysis. The QA Officer should evaluate the analytical results of these blind performance
samples to ensure the laboratory maintain a good performance.

8.1.2 Internal Systems Audits

For Program projects the laboratory QA Officer and/or laboratory Director should perform
system audits, which will include examination laboratory documentation on sample receiving,
sample log-in, sample storage, chain of custody procedure, sample preparation and analysis,
instrument operating records, etc.

8.2 EXTERNAL AUDITS

8.2.1 External Performance Audits

For Program projects the laboratory is encouraged to participate in external performance audits.
The performance audits should consist of the analysis of independent or commercial check
samples and participation in the USEPA's performance evaluation sample surveys for ongoing
assessment of laboratory precision and accuracy. The analytical results of the analysis of
performance evaluation samples are to ensure the laboratory maintain a good performance. The
performance audits should be conducted on a quarterly basis. All information generated from
performance evaluation sample programs should be made available during systems audits or
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upon request.

8.2.2 External Systems Audits

For Program projects an external systems audit is an on-site inspection and review of a
laboratory's quality control system by the Agency Project Manager or their designate (Division
Of Laboratories/ Quality Assurance Section (QAS) personnel). At the Agency Project Manager's
discretion the system audits, will include examination of laboratory documentation on sample
receiving, sample log-in, sample storage, chain of custody procedures, sample preparation and
analysis, records control, instrument operating records, etc. The systems audit will determine
whether the laboratory is adhering to this Analytical Quality Assurance Program and what
level(s) of data the laboratory is capable of generating.. The QAS will issue an audit findings
report to the Agency Project Manager. The external systems audits and findings report apply
only to the Site Remediation Program, they do not constitute a formal certification or
endorsement by the Dlinois EPA nor are they applicable to other Agency Programs.
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9.0 CALCULATIONS OF DATA QUALITY INDICATORS

A laboratory generating data for Site Remediation Program (Program) projects must assess their
laboratory results for compliance with required precision, accuracy, completeness and sensitivity as
follows:

2JL PRECISION

Precision of laboratory analysis will be assessed by comparing the analytical results between matrix
spike/matrix spike duplicate (MS/MSD) for organic analysis, and laboratory duplicate analyses for
inorganic analysis. The relative percent difference (%RPD) will be calculated for each pair of duplicate
analysis using the Equation 9-1.

S - D
%RPD= ________ X 100 Equ. 9-1

(S 4- D)/2

Where: S = First sample value (original or MS value)

D = Second sample value (duplicate or MSD value)

SL2 ACCURACY
^

Accuracy of laboratory results will be assessed for compliance with the tstablished QC criteria that are
described in Section 2.0 of this Analytical Qualify Assurance Program using the analytical results of
method blanks, reagent/preparation blank, matrix spike/matrix spike duplicate samples, field blank, and
bottle blanks. The percent recovery (%R) of matrix spike samples will be calculated using Equation 9-2.

A - B
%R= —————X100 Equ. 9-2

C
Where:

A = The analyte concentration determined experimentally from the spiked sample;

B = The background level determined by a separate analysis of the unspiked sample and;

C = The amount of the spike added.
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COMPLETENESS

The data completeness of laboratory analyses results will be assessed for compliance with the amount of
data required for decision making. The completeness is calculated using Equation 9-3.

valid analyses reported
Completeness = ————————————— X 100 Equ. 9-3

total analyses requested

2,4 SENSITIVITY

The achievement of method detection limits depend on instrumental sensitivity and matrix effects.
Therefore it is important to monitor the instrumental sensitivity to ensure the data quality through
constant instrument performance. The laboratory should monitor instrumental sensitivity through the
analysis of method blank, calibration check sample, and laboratory control samples, etc.
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10.0 CORRECTIVE ACTIONS

For Site Remediation Program (Program) projects the laboratory should have a written SOP
specifying that corrective actions are required whenever an out-of-control event or potential out-
of-control event is noted. The corrective action taken is somewhat dependent on the analysis and
the event. The SOP should document the corrective action and notification by the analyst about
the errors and corrective procedures.

Laboratory personnel are alerted that corrective actions may be necessary if:

o QC data are outside the warning or acceptable windows for precision and accuracy;
o Blanks contain target analytes above acceptable levels;
o Undesirable trends are detected in spike recoveries or RPD between duplicates;
o There are unusual changes in detection limits;
o Deficiencies are detected by the QA Department during internal or external audits or from the

results of performance evaluation samples; or
o Inquiries concerning data quality are received.

Corrective action procedures arc often handled at the bench level by the analyst, who reviews the
preparation or extraction procedure for possible errors, checks the instrument calibration, spike
and calibration mixes, instrument sensitivity, and so on. If the problem persists or cannot be
identified, the matter is referred to the laboratory supervisor, manager and/or QA department for
further investigation. Once resolved, full documentation of the corrective action procedure is
filed with the QA department.

For data submitted to the Agency which does not meet the Quality Assurance Objectives for the
Program, corrective action may include:

Re-analyzing the samples, if holding time criteria permits;
Resampling and analyzing, and/or.
Evaluating and amending analytical procedures; and/or.
Accepting data and acknowledging the level of uncertainty.
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INORGANIC REPORTING FORM INSTRUCTIONS

FORM I - INORGANIC ANALYSIS DATA SHF.FT- This form is used to tabulate and report
sample analysis results for target analytes.

Complete the header information.

"Date Received" is the date (formatted MM/DD/YY) of sample receipt at the laboratory.

"% Solids" is the percent of solids on a weight/weight basis in the sample as determined by
drying the sample. Report percent solids to one decimal place. If the percent solids is not
required because the sample is fully aqueous or less than 1% solids, then enter "0.0".

Enter the appropriate concentration units (ug/L for water or mg/Kg dry weight for soil).

Under the column labeled "Concentration", enter for each analyte either the value of the result or
the Acceptable Quantitation Limit for the analyte corrected for any dilutions and/or percent
moisture in soil samples.

FORM I-IN includes fields for three types of result flags. These flags must be completed as
follows:

C (Concentration) flag: Enter the flag as specified in section 6.3 of the Analytical Quality
Assurance Plan (AQAP)

Q (Qualification) flag: Enter the flag as specified in section 6.3 of the Analytical Quality
Assurance Plan (AQAP).

M (Method) flag: Enter the USEPA analytical Method Number used to obtain the
results for the reported analytes:

FORM II-INORGANIC INITIAL AND CONTINUING PAT TRft ATTON VERIFICATION
This form is used to report analyte recoveries from calibration solutions.

Complete the header information.

Under "Initial Calibration True", enter the value (in ug/L, to one decimal place) of the
concentration of each analyte in the Initial Calibration Verification Solution.
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Under "Initial Calibration Found", enter the most recent value (in ug/1, to one decimal place), of
the concentration of each analyte measured in the Initial Calibration Verification Solution.

Under "Initial Calibration %R". enter the value (to one decimal place) of the percent recovery
computed according to the following equation:

n -H. -
True. (ICV}

IOO

where; True (ICV) is the true concentration of the analyte in the Initial Calibration Verification
Solution and Found (ICV) is the found concentration of the analyte in the Initial Calibration
Verification Solution.

Under "Continuing Calibration True", enter the value (in ug/L, to one decimal place) of the
concentration of each analyte in the Continuing Calibration Verification Solution.

Under "Continuing Calibration Found", enter the value (in ug/L, to one decimal place) of the
concentration of each analyte measured in the Continuing Calibration Verification Solution.

Note that the form contains two "Continuing Calibration Found" columns. The column to the
left must contain values for the first Continuing Calibration Verification, and the column to the
right must contain values for the second Continuing Calibration Verification. The column to the
right should be left blank if no second Continuing Calibration Verification was performed.

Under "Continuing Calibration %R", enter the value (to one decimal place) of the percent
recovery computed according to the following equation:

F<*md \CCV\

where; True (CCV) is the true concentration of each analyte, and Found (CCV) is the found
concentration of the analyte in the Continuing Calibration Verification Solution.

Note that the form contains two "Continuing Calibration %R" columns. Entries to these columns
must follow the sequence detailed above for entries to the "Continuing Calibration Found"
columns.

Under "M", enter the USEPA number of the appropriate method used to obtain the results
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The order of reporting ICV's and CCV's for each analyte must follow the temporal order in which
the standards were run starting with the first Form n and moving from the left to the right
continuing to the subsequent Form Us as appropriate.

FORM FfT-INORGANIC BLANKS. This form is used to report analyte concentrations found in
the Initial Calibration Blank (ICB), in Continuing Calibration Blanks (CCB), and in the
Preparation Blank (PB).

Complete the header information.

According to the matrix specified for the Preparation Blank, circle "ug/L" (for water) or "mg/Kg"
(for soil) as the Preparation Blank concentration units. If results for more than one matrix are
being reported in the data package, then the Preparation Blank results for each matrix must be
reported on separate Form Els.

Under "Initial Calibration Blank", enter the concentration (in ug/L, to one decimal place) of each
analyte in the most recent Initial Calibration Blank.

Under the "C" flag field, for any analyte enter "U" or "B" as appropriate and defined in section
6.3oftheAQAP.

Under "Continuing Calibration Blank 1", enter the concentration (in ug/L, to one decimal place)
of each analyte detected in the first required Continuing Calibration Blank (CCB) analyzed after
the Initial Calibration Blank. Enter any appropriate flag, as explained for the "Initial Calibration
Blank", to the "C" flag column immediately following the "Continuing Calibration Blank 1"
column.

If only one Continuing Calibration Blank was analyzed, then leave the columns labeled "2" and
"3" blank. If up to three CCB's were analyzed, complete the columns labeled "2" and "3", in
accordance with the instructions for the "Continuing Calibration Blank 1" column. If more than
three Continuing Calibration Blanks were analyzed, then complete additional FORMs ffl-IN as
appropriate.

Under "Preparation Blank", enter the concentration in jig/L (to one decimal places) for a water
blank or in mg/kg (to two decimal places) for a soil blank, of each analyte in the Preparation
Blank. Enter any appropriate flag, as explained for the "Initial Calibration Blank", to the "C" flag
column immediately following the "Preparation Blank" column.

For all blanks, enter the concentration of each analyte (positive or negative) measured above the
Acceptable Quantitation Limit (AQL) or below the negative value of the AQL.
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Under "M", enter the USEPA number of the appropriate method used to obtain the results

The order of reporting ICB's and CCB's for each analyte must follow the temporal order in which
the blanks were run starting with the first Form in and moving from left to right and continuing
to the following Form Hi's.

FORM rV-INORGANIC ICP INTERFERENCE CHECK SAMPLE: This form is used to report
Interference Check Sample (ICS) results for each ICP instrument.

Complete the header information..

Under "True Sol. A", enter the true concentration of each analyte present in Solution A.

Under "True Sol. AB". enter the true concentration of each analyte present in Solution AB.

Under "Initial Found Sol. A", enter the concentration of each analyte found in the initial analysis
of Solution A.

Under "Initial Found Sol. AB", enter the concentration of each analyte in the initial analysis of
Solution AB.

Under "Initial Found %R", enter the value of the percent recovery computed for true solution AB
greater than zero according to the following equation:

_ . „ /nfcfjtf Found SoL%K = ———————————— • * ioo
True Sol. AB

Under "Final Found Sol. A", enter the concentration of each analyte found in the final analysis of
Solution A.

Under "Final Found Sol. AB", enter the concentration of each analyte found in the final analysis
of Solution AB.

Under "Final Found %R", enter the value of the percent recovery computed according to the
following equation:

.. „ Finaf Found Sot. AB% /< = —— — —— — — — — - —— * ioo
True Sol. AB
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If more ICS analyses were required, submit additional FORM FVs as appropriate.

The order of reporting ICSs for each analyte must follow the temporal order in which the
standards were run starting with the first Form IV and continuing to the following Form IV's as
appropriate.

FORM V INORGANIC SPIKE SAMPLE RECOVERY- This form is used to report results for
the pre -digest spike.

Complete the header information.

Under "Control Limit %R", enter the QC limits as specified in section 7.3 of the AQAP.

Under "Spiked Sample Result (SSR)", enter the measured value, in appropriate units, for each
relevant analyte in the matrix spike sample. Enter any appropriate flag, to the "C" flag column
immediately following the "Spiked Sample Result (SSR) column.

Under "Sample Result (SR)", enter the measured value for each required analyte i the sample on
which the matrix spike was performed. Enter any appropriate flag, to the "C" flag column
immediately following the "Sample Result (SR)" column.

Under "Spike Added (SA)", enter the value for the concentration of each analyte added to the
sample. The same concentration units must be used for spiked sample results, unspiked (original
sample) results, and spike added sample results.

Under "%R", enter the value of the percent recovery for all spiked analytes computed according
to the following equation:

- SR)
,* 100

SA

%R must be reported, whether it is negative, positive or zero.

Under "Q", enter "J" if the Spike Recovery (%R) is out of the control limits.

If different samples were used for spike sample analysis of different analytes, additional FORM
Vs must be submitted for each sample as appropriate.
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FORM VI INORGANIC DUPLICATES: The duplicates form is used to report results of
duplicate analyses. Duplicate analyses are required for % solids values and all analyte results.

Complete the header information..

For "% Solids for Sample", enter to percent solids for the original sample of the Sample Number
reported on the form.

Under "Control Limit", enter the QC limits as specified in section 7.3 of the AQAR If the
sample and duplicate values were less than the AQL leave the field empty.

Under Sample (S), enter the original measured value for the concentration of each analyte in the
sample on which a Duplicate analysis was performed. Concentration units are those specified on
the form. Enter any appropriate flag, to the "C" flag column immediately following the "Sample
(S)" column.

Under Duplicate (D), enter the measured value for each analyte in the Duplicate sample.
Concentration units are those specified on the form. Enter any appropriate flag, to the "C" flag
column immediately following the "Duplicate (D)" column.

Under RPD, enter the absolute value of the RPD for all analytes detected above the AQL in
either the sample or the duplicate, computed according to the following equation:

0S+D

The values for S and D must be exactly those reported on this form. A value of zero must be
substituted for S or D if the analyte concentration is less than the reporting limit in either one. If
the analyte concentration is less than the reporting limit in both S and D, leave the RPD field
empty.

FORM VII - INORGANIC LABORATORY CONTROL SAMPLE- This form is used to report
results for the solid and aqueous Laboratory Control Samples.

Complete the header information..

Under "Aqueous True", enter the value of the concentration of each analyte in the Aqueous LCS
Standard Source.

Under "Aqueous Found", enter the measured concentration of each analyte found in the Aqueous
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LCS solution.

Under "Aqueous %R", enter the value of the percent recovery computed according to the
following equation:

„. „ /Aqueous LCS Found% R = —-—————————— x ioo
Aqueous LCS True

Under "Solid True", enter the value of the concentration of each analyte in the Solid LCS Source.

Under "Solid Found", enter the measured value of each analyte found in the Solid LCS solution.

Under "C", enter "B" or "U" as specified in the AQAP or leave empty, to describe the found
„ value of the solid LCS.

Under "Limits", enter the QC limits as specified in section 7.3 of the AQAP.

Under "Solid %R", enter the value of the percent recovery computed according to the following
equation:

„, „ Solid LCS Found% K = ——————————— j< ioo
Solid LCS True

If the analyte concentration is less than the quantitation limit, a value of zero must be substituted
for the solid LCS found.

Submit additional FORM VIIs as appropriate, if more than one aqueous LCS or solid LCS was
required.

FORM VIH-INORGANIC TCP SERIAL DILUTION: This form is used to report results for
serial dilution. The serial dilution should be used in accordance with Section 8 of USEPA SW-
846 Method 7000A and Section 8 of USEPA SW-846 Method 6010A.

Complete the header information.

Under "Initial Sample Result (I)", enter the measured value for each analyte in the undiluted
sample. Enter any appropriate flag to the "C" flag column immediately following the "Initial
Sample Result (I)" column.

Under "Serial Dilution Result (S)". enter the measured concentration value for each analyte in the
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diluted sample. The value must be adjusted for that dilution. Enter any appropriate flag, to the
"C" flag column immediately following the "Serial Dilution Result (S)" column.

Note that the Serial Dilution Result (S) is obtained by multiplying by the dilution factor the
instrument measured value of the serially diluted sample and that the "C" flag for the serial
dilution must be established based on the instrument measured value before correcting it for the
dilution regardless of the value reported on the form.

Under "% Difference", enter the absolute value of the percent difference in concentration of
required analytes, between the original sample and the diluted sample according to the following
formula:

% Difference = f/ " S( * IOO

A value of zero must be substituted for S if the analyte concentration is less than the AQL or
Instrument Detection Limit. If the analyte concentration in (I) is less than the AQL or IDL
concentration, leave the "% Difference" field empty.

Under "Q", enter "J" if the % Difference is greater than 10% and the original sample
concentration is greater than 50x the reporting limit or DDL, whichever is lower.

FORM IX - INORGANTr STANDARD ADDITION REST/ITS- This form is used to report the
results of samples analyzed using the Method of Standard Additions (MSA) for Furnace AA
analysis. The MSA should be used in accordance with Section 8 of USEPA SW-846 Method
7000A and Section 8 of USEPA SW-846 Method 6010A.

Complete the headed information.

Under "Sample No.", enter the sample numbers of all analytical samples analyzed using the
MSA. This includes reruns by MS A.

If additional samples require MSA, submit additional FORMs DC-IN. Samples must be listed in
alphanumeric order per analyte, continuing to the next FORM DC-IN if applicable.

Under " Anlyt", enter the chemical symbol for each analyte for which MSA was required for each
sample listed. The analytes must be in alphabetic listing of the chemical symbols.

Results for different samples for each analyte must be reported sequentially, with the analytes
ordered according to the alphabetic listing of their chemical symbols.
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Under "0 ADD ABS". enter the measured value in absorbance units for the analyte before any
addit ion is performed.

Under" 1 ADD CON",enter the final concentration in ug/L of the analyte after the first addition
to the sample analyzed by MSA.

Under "1 ADD ABS", enter the measured value of the sample solution spiked with the first
addition.

Under "2 ADD CON", enter the final concentration in ug/L of the analyte after the second
addition to the sample analyzed by MSA.

Under "2 ADD ABS", enter the measured value of the sample solution spiked with the second
addition.

Under "3 ADD CON", enter the final concentration in ug/L of the analyte after the third addition
tot he sample analyzed by MSA.

Under "3 ADD ABS", enter the measured value of the sample solution spiked with the third
addition.

Under "Final Cone.", enter the final analyte concentration in the sample as determined by MSA
computed according to the following formula:

Final Cone. = -(j< intercept]

Under "r",enter the correlation coefficient that is obtained for the least squares regression lime
' representing the following points (x.y), (0.0, "0 ADD ABS"), (" 1 ADD CON"," 1 ADD ABS").

("2 ADD CON", "2 ADD ABS"), and ("3 ADD CON", "3 ADD ABS").

Under "Q", enter "J" if r is less than 0.995. If r is greater than or equal to 0.995, then leave the
field empty.

FORM X INORGANIC INSTRUMENT DETECTION LIMITS: This form is required only
for Level III B reporting. This form documents the Instrument Detection Limits for each
instrument that the laboratory used to obtain data for the Batch Group.

Complete the header information.

Under "DDL", enter the Instrument Detection Limit as determined by the laboratory for each
analyte analyzed by the instrument.
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Under "M". enter the method of analysis used to determine the instrument detection limit for
each wavelength used.

Use additional FORM Xs if more instruments and wavelengths are used.

FORM XI INORGANIC PREPARATION LOG : This form is required only for Level III B
reporting. This form is used to report the preparation run log. All field samples and all quality
control preparations (including duplicates, matrix spikes. LCS's, PB's and repreparations)
associated with the batch group must be reported on FORM XMNORGANIC.

Complete the header information. For "Prep. Method No.", enter the method for which the
preparations listed on the Form were made. Note a separate Form XI must be submitted for each
preparation method. -

Under "Sample No.", enter the sample number of each sample i the batch, and of all other
preparations such as duplicates, matrix spikes, LCSs, PBs, and repreparations. All Sample
numbers must be listed in ascending alphanumeric order, continuing to the next FORM XIs if
applicable.

Under "Preparation Date", enter the date on which each sample was prepared for analysis by the
method indicated in the header section of the Form.

Under "Weight", enter the wet weight of each soil sample prepared for analysis by the method
indicated in the header section of the Form. If the sample matrix is water, then leave the field
empty.

Under "Volume", enter the final volume of the preparation for each sample prepared for analysis
by the method indicated in the header section of the Form. This field must have a value for each
sample listed.
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ORGANIC REPORTING FORM INSTRUCTIONS

A. ORGANIC ANALYSIS DATA SHEET fFORM I-ORGANTCV This form is used for tabulat ing and
reporting sample analysis results for Organic compounds.

The laboratory must complete a Form I for each investigative sample, trip blank, method blank, matrix
spike, matrix spike duplicate and laboratory control sample analyzed. The laboratory must complete a
Form I for each analytical method used to analyze the sample. The results obtained by two analytical
methods upon one sample can not be combined on one Form I.

Complete the header information on each page as required.

Jnder "% moisture not dec.", enter the nondecanted percent moisture.

"Date Received" is the date of sample receipt at the laboratory. It should be entered as MM/DD/YY.

"Date Extracted" and "Date Analyzed" should be entered in a similar fashion. The date of sample receipt
should be compared with the extraction and analysis dates of each fraction to ensure that holding times
were not exceeded.

If a sample has been diluted for analysis, enter the "Dilution Factor" as a single number, such as 100 for
a I to 100 dilution of the sample. Enter 0.1 for a concentration of 10 to 1. If the sample was not diluted,
enter I.

Report the concentrations unconnected for blank contaminants.

*^eport analytical results to two significant figures

The appropriate concentration units. ug/L or ug/kg, must be entered.

If the result is a value greater than or equal to the quantitation limit, report the value. If the result is less
than the quantitation limit, report the value as indicated in Section 6.3 of the Analytical Quality
Assurance Plan (AQAP).

Under the column labeled "Q" for qualifier, flag each result with the specific data flags as listed in
Section 6.3 of the AQAP.

B. SURROGATE RECOVERY fFORM n-ORGANIOr This FORM H is used to report the recoveries
of the surrogate compounds added to each sample, blank, matrix spike, and matrix spike
duplicate.

Complete the header information.
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For each surrogate, report the percent recovery to the one significant figure using the following equation:

% Recovery - Concentration (°r amount) Found x}QQ
Concentration (or amount) Found

At the bottom of the form indicate the surrogates used, list both the full name and the abbreviation used
at the top of the columns. List the QC limits applied (listed in section 1.1 of the AQAP).

Flag each surrogate recovery outside the QC limits, listed in section 1.2 of the AQAP. with an asterisk
(*). The asterisk must be placed in the last space in each appropriate column, under the "#" symbol. In
the far righthand column, total the number of surrogate recoveries outside the QC limits for each sample.
If no surrogates were outside the limits, enter "0".

If the surrogates are diluted out in any analysis, enter the calculated recovery or "0" if the surrogate is not
detected, and flag the surrogate recoveries with a "D" in the column under the "#" symbol. Don't include
results flagged "D" in the total number of recoveries for each sample outside the QC limits.

C. MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY fFORM ETI-ORGANIO: This form is used
to report the results of the analyses of a matrix spike and matrix spike duplicate.

Complete the header information.

In the upper box in Form IE, under "Spike Added", enter the calculated concentration in ug/L or ug/kg
(according to the matrix) that results from adding each spiked compound to the aliquot chosen for the
matrix spike (MS). For instance, if lOOug of spike are added to Ig of soil, the resulting concentration is
[00,000 ug/kg. Enter the "Sample Concentration", in similar units, of each spike compound detected in
the original sample. If a spike compound was not detected during the analysis of the original sample,
enter the sample result as "0". Under "MS Concentration", enter the actual concentration of each spike
compound detected in the matrix spike aliquot. Calculate the percent recovery of each spike compound
in the matrix spike aliquot using the following equation:

CO
% R (Matrix Spike) = - — SL x 1 oo

SA

Report the recovery to the nearest whole percent, and enter under "MS % REC". Flag all percent
recoveries outside the QC limits, listed in section 1.2 of the AQAP, with an asterisk (*). The asterisk
must be placed in the last space of the percent recovery column, under the "#" symbol.

Complete the lower box of Form m in a similar fashion, using the results of the analysis of the matrix



I l l i n o i s ERA. Bureau of Land R e v i s i o n I Apnl I. 1996
Si te Remediat ion Program Appendix A
A n a l y t i c a l Qual i ty Assurance Program_______________

spike duplicate (MSD) aliquot. Calculate the relative percent difference (RPD) between the matrix spike
recovery and the matrix spike duplicate recovery using the following equation:

MSR • MSOP \

and enter this value in the lower box under "%R?D". Compare the RPDs to the QC limits listed in
section 7.2 of the AQAP, and Hag each RPD outside the QC limits with an asterisk (*) in the last space
of the "% RPD" column, under the "#" symbol.

Summarize the values outside the QC limits at the bottom of the page'.

D. MFTHOD BLANK SUMMARY rFoRM rV-ORGANTQ-Thic form summarizes the samples
associated with each method blank analysis. A copy of the appropriate Form FV is required for
each blank.

Jomplete the header information.

For volatile blanks, enter the method number of sample introduction procedure in the space provided for
"Extraction Procedure No". For other method blanks, enter the extraction procedure number.

For all fractions, as appropriate, summarize the samples associated with a given method blank in the
'able below the header, entering the program participant (client) Sample Number, and Lab Sample ID.

the Lab File No. and time of analysis of each sample.

E. GC/MS TUNING AND MASS CALIBRATION CFORM VA-ORGANIC AND FORM VB-ORGANirv
These forms are used to report the results of GOMS tuning for volatiles and semivolatiles, and to
summarize the date and time of analysis of samples, standards, blanks, matrix spikes, and matrix
spike duplicates associated with each GQMS tune.

Complete the header information. Enter the "Lab File ID" for the injection containing the GC/MS tuning
compound (BFB for volatiles, DFTPP for semivolatiles). Enter the "Instrument ID". Enter the date and
time of injection of the tuning compound. Enter the type of GC column used as "PACK" or "CAP",
under "Column."

For each ion listed on the form, enter the percent relative abundance in the righthand column. Report
ative abundances to the number of significant figures given for each ion in the ion abundance criteria

column.
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All relative abundances must be reported as a number. If zero, enter "O", not a dash or other
non-numeric character. Where parentheses appear, compute the percentage of the ion abundance of the
mass given in the appropriate footnote, and enter that value in the parentheses.

In the lower half of the form, list all samples, standards, blanks, matrix spikes, and matrix spike
duplicates analyzed under that tune in chronological order, by time of analysis. Enter "Sample No.",
"Lab Sample ID", "Lab File No.". "Date Analyzed", and "Time Analyzed" for all standards, samples,
blanks, matrix spikes, and matrix spike duplicates.

The GC/MS tune expires twelve hours from the time of injection of the tuning compound (BFB or
DFTPP) listed at the top of the form. In order to meet the tuning requirements, a sample, standard, blank,
matrix spike, or matrix spike duplicate must be injected within twelve hours of the injection of the
tun ing compound.

F. INITIAL CALIBRATION DATA CFnRM VIA-ORGANTC AND VIB-ORGANTO:

After an analytical system has undergone an initial calibration, and after aJl initial calibration criteria
have been met, the laboratory must complete and submit a Form VIA or VCB for each initial calibration
performed which is relevant to the samples, blanks, matrix spikes, matrix spike duplicates in the delivery
group, regardless of when that calibration was performed.

Complete all header information. If the calendar date changes during the calibration procedure, the
inclusive dates should be given on the Form. Complete the response factor or calibration factor data for
the calibration points, and then calculate and report the average relative response factor (RRF) or
average calibration factor (CF) for all target and surrogate compounds. The laboratory must report the
%RSD for all compounds. For GC/MS analyses all CCC compounds must have a %RSD of less than or
equal to 30.0 percent. All VOA SPCC compounds must have a minimum average relative response
factor (RRF) of 0.300 (0.250 for Bromoform). All semivolatile (BNA) SPCC compounds must have a
minimum average relative response factor (RRF) of 0.050.

G. CONTINUING CM mpAjioN DATA TFORM VTTA-

The Continuing Calibration Data Form is used to report the verification of the calibration of the
analytical system by the analysis of specific calibration standards. A Continuing Calibration Data Form
is required for each twelve ( 1 2) hour time period for analyses.

For GC/MS analyses, after meeting specific criteria for both SPCC and CCC compounds, a Continuing
Calibration Data Form must be completed and submitted.

Complete all header information. Using the appropriate Initial Calibration fill in the average relative
response factor (RRF) or average calibration factor (CF) for all target and surrogate compounds.
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Report the relative response factor (RRF) or calibration factor (CF) from the cont inuing calibration
standard analysis. Calculate the Percent Difference (%D) for aJl compounds. For GC/MS CCC
compounds analysis, ensure that the %D is less than or equal to 25.0 percent. After this criterion has
been met, report the Percent Difference for all target and surrogate compounds.

H. INTERNAL STANDARD AREA SUMMARY CFORM VTTT-ORr.AMTr)-

This form is used to summarize the peak areas of the internal standards when required to be added
samples, blanks, matrix spikes, and matrix spike duplicates. The data is used to determine when changes
in internal standard responses will adversely affect quantification of target compounds. When internal"
standardization is used this form must be completed each time a continuing caJibration is performed, or
/hen samples are analyzed under the same GCXMS tune as an initial caJibration.

Complete the header information. For GC/MS analyses, if samples are analyzed immediately following
an initial calibration, before another GC/MS tune and a continuing calibration. Form Vffl shall be
completed on the basis of the internal standard areas of the 50 ug/L initial calibration standard for
volatiles. and the 50 ng initial calibration standard for semivolatiles. Use the date and time of analysis of
fhis standard in place of those of a continuing calibration standard.

From the results of the analysis of the continuing calibration standard, enter the area measured for each
internal standard and its retention time under the appropriate column in the row labeled "12 HOUR
STD". For each internal standard, calculate the upper limit as the area of the particular standard plus
100% of its area (i.e., two times the area in the 12 HOUR STD box), and the lower limit as the area of
the internal standard minus 50% of its area (i.e.. one half the area in the 12 HOUR STD box). Report

^_^se values in the boxes labeled "UPPER LIMIT" and "LOWER LIMIT" respectively.

For each sample, blank, matrix spike, and matrix spike duplicate analyzed under a given continuing
calibration, enter the Sample Number and the area measured for each internal standard and its retention
time. If the internal standard area is outside the upper or lower limits calculated above, Hag that area
with an asterisk (*). The asterisk must be placed in the far right hand space of the box for each internal
standard area, directly under the "#" symbol.
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1PPA 1 PC No.:

Lab Name: ——

Matrix' (soil/water) ___

Analytical Method No.:

Extraction Procedure No.:

% Moisture: (net dec.)

Dilution Factor

SITE NAME-

Batch No.:

Lab Samote ID:

Lab Rte ID: .

DateRecsivad

Date Extracted:

Data Analyzed:

IEPA She Remediation Program Data Quality Law! HIA \ "IB (circle one)

Ccmoound " f uc/L or uo/Ka)____ Q
CONCENTRATION UNITS:
Inafl oruo/Ko) ,

Page.
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IEPA LPC No.: _ _____

1 ah Name:

SITF NAME: ______

Batch No.: — ————— .^ —— — --

M^riv /coiuwatprt AnaMical Memod No.:

IEPA She Remediation Program Data Quality Le

Compound Spike
Added
(uo/U

Sample
Concentration

fuoA.)

vel |HA \ HIS

MS Concentrator
(ugA)

.

(circle one)

MS
0<n

Recvrv *

QC'
%fi

Compound Spike
Added
(uo/U

MSD
Concentration

(uo/U

MSD

Recvry RPD «

* Column to be used to nag recovery and RPD values with an asterisk
* Values outside of QC brats

QC Limits

RPD %Rf

"-*

(

Comments:
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————"~^ •'•'•' •*
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^———
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IEPA Sfte Ramadiation Program Data Quality Lave' "IA v IUB (circle one)
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50
75
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96

173
174
175
176
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un.ifl.oit of mass 95
30.0 -66.0% of mass 95
Base oaik. 100 % ratetjve abtnclanca
5.0 -9.0% of mass 95
Less man 10 % of mass 174
50.0 - 120.0 of mass 95
4.0 - 9.0 X of mass 174
93.0 - 101 JO \ofmass 174
SJ)- 9.0% of mass 176

\ Reunve
Acunoancs

f i

( ^ \
( 1
f

1 - Value 6 % of mass 174 2-ValtM is % of mass 176
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22
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I 30.0- BO.O Admass 198
Less man 2.0% of mass 69
Mass 63 relative aftundanca
Isss man 2.0 % of mass 69

0% of mass 198
less man 1.0% of mass 198

S.O • 9.0 % of mass 196

Ion A&undanca Cntana

Base Paalc 100 X ratativn aDunCanca

10.0 - 30.0 % of mass 198
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Present out less man mass 443
40.0 -110.0 X of mass 198

443 15.0-24.0% of mass 442
1 -Value is % of mass 69 2-Valufl o % ot mass 442
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LaD Samote ID LabRalD Date Analvzed Time Anatvied
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F3-T-M v. . i

Area Upper Unit • +100 % of internal standard area
Arse Lower Limit«-50 % of internal standard area
RT Upper Limit« + 0.50 minutes of internal standard RT
RT Lower Limit«• 0.50 mjrajtes of rrtemal standard RT
f Column used to flag values outside ccntroi limits with an asterisk
• Values outside control limits
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SOP for Soil Sample Collection



ATTACHMENT 1

STANDARD OPERATING PROCEDURE
FOR

SOIL SAMPLE COLLECTION

A variety of samplers (spLic-barrel, splic-barrel wi.cn brass liners,

backhoe, or shovel) will be used co retrieve soil from sampling locations.

Depending on the analysis to be conducted on the soil sample, the soil sample

will either be sealed within the sampler (e.g., collecting volatile samples)

or the soil sample will be transferred to laboratory-supplied containers.

The equipment required to transfer the soil from the sampler to the

laboratory-supplied sample containers includes: stainless steel spoons or

scoops and the appropriate personal protective equipment necessary for

collection and handling of soil samples as described in the Health and Safety

Plan.

All soil sampling equipment will be carefully cleaned before and during

soil sampling. All sampling tools including split-barrel stainless steel

spoons and scoops will be cleaned before use and between samples in the

following manner: (1) clean with tap water and TSP, using a brush if

necessary to remove particulate matter and films, or (2) rinse thoroughly

with tap water. Brass liners will be supplied by the laboratory and

transported to the site wrapped in aluminum foil. To prevent sample cross-

contamination, che sampler will discard the outer pair of sample gloves and

put on a new pair between each sample event.

Collecting Volatile Samples. Soil samples collected for volatile

analysis will be retrieved from the sampling location with one of the

following: drilling rig equipped with a splic-barrel sampler with brass

liners, a backhoe, or a hand-auger and a split-barrel rod sampling assembly.
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The following procedure applies to soil samples retrieved with a

drilling rig equipped with a split-barrel sampler with brass liners:

1. Open the split-barrel sampler.

2. Remove one of the two 6-inch long brass liners that are within the

split-barrel. If sample recovery has not fully filled both brass

liners, remove the fullest of the two liners.

3. Add additional soil to both ends of the brass liner, if necessary,

to eliminate headspace.

4. Cover both ends of the brass liner with two sheets of aluminum

foil. Cover the aluminum foil with a plastic cap.

5. Cool the sample to approximately 4*C immediately after collection.

The following procedure applies to soil samples retrieved with a backhoe:

1. Remove the aluminum foil from one brass liner.

2. Scrape off the outer few inches of soil in the backhoe bucket to

expose a fresh surface.

3. Immediately push the brass liner into the soil in the bucket. Fill

the brass liner entirely with soil.

4. Add additional soil to both ends of the brass liner, if necessary,

to eliminate headspace.
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5. Cover both ends of the brass liner with two sheets of aluminum

foil. Seal the ends by covering the aluminum foil with a plastic

cap.

6. Cool the sample to approximately 4° C immediately after collection.

The following procedure applies to the collection of hand-augered soil

samples:

1. Auger to the desired sampling interval.

2. Remove the aluminum foil from two of the brass liners. Place the

liners into a split-barrel sampler equipped with a sand trap.

3. Screw the split-barrel sampler to the rod.

4. Place the sampling assembly into the hand-augered hole.

5. Pound the rod the length of the sampling interval using a post

setter.

6. Remove the sampling assembly from the hole and unscrew the

split-barrel sampler from the rod.

7. Open the split-barrel sampler and remove one of the brass liners.

If sample recover has not fully filled both brass liners, remove

the fullest of the two liners.

8. Add additional soil to both ends of the brass liner, if necessary,

to eliminate head space.
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9. Cover boch ends of che brass liner wich cwo sheets of aluminum

foil. Seal che ends by covering che aluminum foil wich a plascic

cap.

10. Cool che sample co approximately 4°C immediately after collection.

1C che hand-auger and split-barrel wich rod sampling mechod does noc result

in an adequate amounc of soil sample co fill one brass liner, then che

following method will be used:

1. Auger to the cop of the desired sampling interval.

2. Remove che auger from the borehole and wipe off the auger flights.

3. Replace the auger and drill the length of che sampling interval.

A. Remove the auger from the borehole.

5. Using a stainless steel spoon, quickly scrape the soil from the

auger flights and fill two laboratory-supplied, 2-ounce, wide-mouth

glass jars wich Teflon-lined caps. Fill the sample containers

completely, eliminating any headspace.

6. Cool che sample to approximately 4°C immediately after collection.

Collecting Semivolatile. PCB. and p>scicirf>. Samples.

1. The semivolatile, PCB, and pesticide soil samples will each be

collected in one laboratory-supplied, 8-ounce, wide-mouch glass jar

with a Teflon-lined cap.
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2. The sample container will be filled to three-quarters full using a

stainless steel spoon or scoop.

3. Cool the sample to approximately 4*C immediately after collection.

Collecting Metals and Cvanide Samples.

1. The metals and cyanide soil samples will be collected in one

laboratory-supplied, 8-ounce, wide-mouth glass jar.

2. The sample containers will be filled to three-quarters full using

a stainless steel spoon or scoop.

3. Cool the sample to approximately A°C immediately after collection.

Collecting TCLP Samples.

1. The TCLP soil samples will be collected in two laboratory-supplied,

one-quart glass jars.

2. The sample containers will be filled full using a stainless steel

spoon or scoop.

3. Cool the sample to approximately A'C immediately after collection.

Collecting Gross Heating Value

1. The gross heating value soil samples will be collected in one

laboratory-supplied pint size wide mouth glass jar.
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2. The sample container will be filled full using a stainless steel

spoon or scoop.

3. Cool the sample to approximately A*C immediately after collection.

Collecting Flashpoint Samples.

1. The flashpoint soil samples will be collected in one

laboratory-supplied pint-size wide mouth glass jar.

2. The sample container will be filled full using a stainless steel

spoon or scoop.

3. Cool the sample to approximately 4°C immediately after collection.

Sample Storage. Immediately after samples are collected, they will be

put into a cooler containing ice or ice packs. Samples will be kept cold

(approximately A'C) until receipt ac the laboratory, where they are to be

stored in a refrigerated area. All samples will be kept secured to prevent

tampering. The coolers will be sealed with signed and dated tamper-proof

tape. If sample coolers are left in a vehicle or field office for temporary

storage, the area will be locked and secured.
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ATTACHMENT 1

STANDARD OPERATING PROCEDURE
FOR

SOIL SAMPLE COLLECTION

A variety of samplers (split-barrel, split-barrel with brass liners,

backhoe, or shovel) will be used to retrieve soil from sampling locations.

Depending on the analysis to be conducted on the Boil sample, the soil sample

will either be sealed within the sampler (e.g., collecting volatile samples)

or the soil sample will be transferred to laboratory-supplied containers.

The equipment required to transfer the soil from the sampler to the

laboratory-supplied sample containers includes: stainless steel spoons or

scoops and the appropriate personal protective equipment necessary for

collection and handling of soil samples as described in the Health and Safety
Plan.

All soil sampling equipment will be carefully cleaned before and during

soil sampling. All sampling tools including split-barrel stainless steel

spoons and scoops will be cleaned before use and between samples in the

following manner: (1) clean with tap water and TSP, using a brush if

necessai-y to remove particulate matter and films, or (2) rinse thoroughly

with tap water. Brass liners will be supplied by the laboratory and

transported to the site wrapped in aluminum foil. To prevent sample cross-

contamination, the sampler will discard the outer pair of sample gloves and
put on a new pair between each sample event.

Collecting Volatile Samples soil samples collected for volatile
analysis will be retrieved from the sampling location with one of the

following: drilling rig equipped with a split-barrel sampler with brass
liners, a backhoe, or a. hand-auger and a split-barrel rod sampling assembly.
The sample collection methods are consistent with IEPA procedures.

The following procedure applies to soil samples retrieved with a
drilling rig equipped wirh a split-barrel sampler with brass liners:
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1. Open the split-barrel sampler.

2. Remove one of the two 6-inch long brass liners that are within the

split-barrel. If sample recovery has not fully filled both brass
liners, remove the fullest of the two liners.

3. Add additional soil to both enda of the brass liner, if necessary,
to eliminate headspace.

4. Cover both enda of the brass liner with two sheets of aluminua
foil. Cover the aluminum foil with a plastic cap.

5. Cool the aample to approximately 4*C immediately after collection.

The following procedure applies to soil samples retrieved with a backhoe:

1. Remove the aluminum foil from one brass liner.

2. Scrape off the outer few inches of soil in the baclchoe bucket to
expose a fresh surface.

3. Immediately push the brass liner into the soil in the bucket, rill
the brass liner entirely with soil.

4. Add additional soil to both ends of the brass liner, if necessary,
to eliminate headspace.

5. Cover both ends of the brass liner with two sheets of aluminum

foil. Seal the ends by covering the aluminum foil with a plastic
cap.

6. Cool the sample to approximately 4°C immediately after collection.

The following procedure applies to the collection of hand-augered .oil
samples:
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1. Auger to the desired sampling interval.

2. Remove the aluminum foil from two of the brass liners. Place the

liners into a split-barrel sampler equipped with a sand trap.

3. Screw the split-barrel sampler to the rod.

4. Place the sampling assembly into the hand-augered hole.

5. Pound the rod the length of the sampling interval using a post

setter.

6. Remove the sampling assembly from the hole and unscrew the

split-barrel sampler from the rod.

7. Open the split-barrel sampler and remove one of the brass liners.

If sample recover has not fully filled both brass liners, remove

the fullest of the two liners.

8. Add additional soil to both ends of the brass liner, if necessary,

to eliminate head space.

9. Cover both ends of the brass liner with two sheets of aluminum

foil. Seal the ends by covering the aluminum foil with a plastic
cap.

10. Cool the sample to approximately 4*c immediately after collection.

If the hand-auger and split-barrel with rod sampling method does not result

in an adequate amount of soil sample to fill one brass liner, then the
following method will be used:

1. Auger to the top of the desired sampling interval.

2. Remove the auger from the boxehole and wipe off the auger flights.
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3. Replace the auger and drill the length of the sampling interval.

4. Remove the auger from the borehole.

5. Using a stainless ateel spoon, quickly scrape the soil from the

auger flighta and fill two laboratory-supplied. 2-ounce, wide-mouth

glass jars with Teflon-lined caps. Fill the sample containers
completely, eliminating any headspace,

6. Cool the sample to approximately 4"C immediately after collection.

Collecting Semi volatile. PCS, and Pesticide Samples.

1. The serai volatile, PCS, and pesticide Boil samples will each be

collected in one laboratory-supplied, 8-ounce, wide-mouth glass jar
with a Teflon-lined cap.

2. The sample container will be filled to three-quarters full using a

stainless steel spoon or scoop.

3. Cool the sample to approximately 4'C immediately after collection.

Collecting Metals and Cyanide Samples.

1. The metals and cyanide soil samples will be collected in one
laboratory-supplied, B-ounce, wide-mouth glass jar.

2. The sample containers will be filled to three-quarters full using
a stainless steel spoon or scoop.

3. Cool the sample to approximately 4«C immediately after collection.
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Collecting TCLP Samples.

1. The TCLP soil samples will be collected in two laboratory-supplied,

one-quart glass jars.

2. The sample containers will be filled full using a. stainless steel

spoon or scoop.

3. Cool the sample to approximately 4°C immediately after collection.

Collecting Gross Heating Value Samples.

1. The gross heating value soil samples will be collected in one

laboratory-supplied pint size wide mouth glass jar.

2. The sample container will be filled full using a stainless steel

spoon or scoop.

3. Cool the sample to approximately 4*C immediately after collection.

Collecting Flashpoint Samples.

1. The flashpoint soil samples will be collected in one

laboratory-supplied pint-size wide mouth glass jar.

2. The sample container will be filled full using a stainless steel
spoon or scoop.

3. Cool the sample to approximately 4°C immediately after collection.

Sample Storage. Immediately after samples are collected, they will be
put into a cooler containing ice or ice packs. Samples will be kept cold

(approximately 4°C) until receipt at the laboratory, where they are to be
stored in a refrigerated area. All samples will be kept secured to prevent

tampering. The coolers will be sealed with signed and dated tamper-proof
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tape. If cample coolers are left in a vehicle or field office for temporary
storage, the area will be locked and secured.
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Bafr
Engineering Company
S300 Woman Ctnw Dme
Mnmupofc. UN 55437-1026
Phone: (512)832-2600
Far. {612)8354186 December 16, 1991

Ma. Cindy J. Nolan, HS3L-6J
U.S. Environmental Protection Agency
77 Rest Jackson Boulevard
Chicago, II. 60604

Re: Waukegan Manufactured Gas and Coke Plant Site
Modifications/Additions to Phase I Investigation Procedures

Dear Ms. Nolan:

The schedule for implementing field investigations at the above-referenced
site is outlined in the October 24, 1991 Final Work Plan. Based on the
November 21, 1991 receipt of your letter approving the work plan. Phase I field
work is scheduled to begin the week of January 13, 1992. A site visit during the
week of January 6, 1992 will be necessary to mark sampling locations and set up
the field office. Implementation of this schedule will depend on timely
resolution of site access issues and on receiving final approval of the Quality
Assurance Project Plan prior to the commencement of on-site acrivities on
January 6, 1992.

The Final Work Plan and associated documents detailed sampling methods for
the Phase I investigation. In the case of sampling to be done with a hand auger,
implementation will be difficult for Phase I activities performed during the
winter. For other proposed procedures, additional details regarding methods have
been determined since preparation of the final work plan. The following
modifications/additions to the planned procedures are proposed to allow effective
winter implementation of the work plan:

Due to difficulties anticipated for hand augering in frozen soils, all
background soil samples (Subtask 1.3} and surficial soil samples
(Subtask 1.4) will be collected using hollow-stem auger drilling
equipment and split-spoon samplers.

Because surficial soil samples will be collected using split-spoon
sampling equipment rather than hand augers, more detailed soil
characterization information will be available for each sampling
location. Therefore, the auxiliary test trenches designed to provide
supplementary soil characterization information will not be placed.

All soil samples for analysis of volatile organic compounds will be
collected in a single brass liner held against the shoe end of the
split-spoon sampler by a bead or ring on the inner radius of the
sampler.



Ms. Cindy J. Nolan December 17, 1991

As described in the yield Sampling Plan, decontamination procedures
may involve the use of solvents to remove coal tar from sampling
equipment. A methanol or hexane rinse, followed by air drying and
steam cleaning, will be used to clean equipment if steam cleaning and
detergent do not remove all visible contamination. If a solvent rinse
is used to clean drilling equipment, these procedures will be
performed over a nonlocking mud tank, cattle trough, or other similar
basin. Rinsate will be collected and containerized.

I will call you this weeJc to confirm your approval of these modifications/
additions prior to their implementation. In the interim, please call
Jim Langseth or me if you have any questions.

Sincerely,

Michael M. Relf

MMR:crs
c: Pat Doyle

Rusa Sglnuin
13 \4 9 \003\WCPPHI.I.TR



Outboard Marine Corporation 190 Sea Horse Drive
Environmental Affairs Dept. Waukegan, IL 60085-2141

Fax: 847/689-5684
Office Telephone: 847/689-5268

FACSIMILE TRANSMISSION COVER SHEET

PLEASE DELIVER THE FOLLOWING PAGE(S) TO:

NAME: Mike Bellot_____________________

LOCATION: EPA____________________________

FAX NUMBER: (3121 353-5541 Phone (312) 353-6425______

DATE: May 28 1998___________________

FROM: Marc Willis___________________

SENDER'S DIRECT DIAL TELEPHONE NUMBER: 847/689-5574

TOTAL NUMBER OF PAGES, INCLUDING COVER SHEET: 10

REMARKS: Here is a data summary of the analytical results from the parking lot
gypansion soil sampling. Please contact Roger Crawford or myself to
fliyujss the matter further.

Thanks______——————————————————————————————————————

Marc Willis —————————————————————————————————————————————

F.(US£RS\CO48207\PL T1LO TPAXPARK2. WPT



OMC
100 Sea Horse Drive

OUTBOARD MARINE CORPORATION Waukegan, Illinois 60085-2195
Phone 847/689-6200

May 28, 1998

Mike E. Bellot
Remedial Project Manager
U.S. Environmental Protection Agency
77 West Jackson Blvd.
Chicago. I l l inois 60604-3590

RE: OMC Waukegan Plant No. 1 Parking Lot Expansion Analytical Data.

Mr. Bellot,

OMC has received the analytical results from the near surface soil samples collected at the parking
lot expansion area. Attached to this letter is a summary of the data, a sample location map. and soil
investigation logs.

We look forward to discussing this matter in more detail with you as soon as possible and will seek
to resolve any questions you may have.

Sincerely,

Marc A. Willis
Environmental Specialist

Attachments

cc: M. Cannon
R. Crawford
T. Elsen
J. Moran
S. Mulroney



•** TX CONFIRMATION REPORT ** fiS CF MAY 23 '98 1-4:49 PAGE. 01

- - OMC ENUIR AFFRS

DATE TIME TO/FROM MODE M IN/SEC PCS CMDtt STATUS
22 05/29 14:44 312 353 4788 EC—S 05'13" 010 OK



Soil Investigation Log
OMC Waukegan Plant 1
Parking Lot Expansion

5/11/98

Location

SB-OMC-1

SB-OMC-2

SB-OMC-3

SB-OMC-4

SB^OMC-5

SB-OMC-6

SB-OMC-7

SB-OMC-8

Depth Interval
(ft)

0 - 2

2 - 4

0 - 2

2 - 4

0 - 2

0 - 2

0 - 2

0 - 2

0 - 2

0 - 2

Recovery
(ft)

2.0

1.0

2.0

1.5

1.5

2.0

1.7

1.5

1.5

1.6

Description

(SP) SAND, fine to medium, trace silt, gray. Encountered
water and coal fragments at 1 .7'. No odor.

(SP) SAND, fine to medium, wet, gray, large coal
fragments. No odor.

Coarse grained coal, little fine sand, black, moist. Wet at
1.5'. No odor.

Coarse grained coal, little fine sand, black, moist. No odor.

(SP) SAND, fine, little silt, gray, dry. Root near top, from
0.5' to 1 .5' coal layer. Wet at 1 .4'. No odor.

(SP) SAND, fine, trace silt, gray, dry. Some coal
fragments at 1.0'. Wet at 1.7'. No odor.

(SP) SAND, fine, trace silt, gray, dry. Coal fragments at
0.8-1.2'. Wet at 1.5'. No odor.

(SP) SAND, fine to coarse, trace silt, trace gravel, dry.
Coal fragments and road base. No odor.

(SP) SAND, fine to coarse, trace silt, gray, moist. Coal at
0.8-1.4'. No odor.

(SP) SAND, fine to medium, trace silt, gray, moist. Coal
layer at 1 .0-1 .4'. No odor.



Proj. ed surface and
subsurface soil sample

O locations <1 to 2 ft.
below ground surface,
bgs) & (2 to 4ft. tags)

Proposed surface soil
A sanple locations

(1 to 2 ft. bgs)

Existing soil sanpllng
locations

Sanple locations are
approximate

PROPOSED PARKING LOT-

585

GS-16 SB-DMC-7

OUTBOARD MARINE CORP,
Proposed Parking Lot
Vaukegan Plant No. 1
Waukegan, Illinois

D.



Near Surface I PAH Results (
Parking Lot Expansion

Outboard Marine Corporation
Waukegan Plant 1

CAS No.
91-20-3
208-96-8
83-32-9
86-73-7
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
86-74-8
132-64-9
91-57-6
95-48-7
106-44-5
105-67-9
108-95-2

Compound
Naphthalene
Acenaphthylene
Acenaphthene
:luorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo[a]anthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
lndeno[1 ,2,3-cd]pyrene
Oibenz[a,h]anthracene
Benzo[g,h,i]perylene
Carbazole
Dibenzofuran
2-Methylnaphthalene
o-Cresol
m&p-Cresol
2,4-Dimethylphenol
Phenol

IEPA TACO
Tier 1/Cons. Worke

8200000 a

1 20000000 a

82000000 a

610000000*
82000000 a

61000000 a

1 70000 a

1 7000000 a

170000"
1 700000 a

17000a

170000"
17000"

6200000 a

100000000 a

41000000 '
1 20000000 a

SB-OMC-1A
ug/kg
330
330
330
330
330
330
557
330
330
361
330
330
330
330
330
330
330
330
330
330
330
330
330

Q
U
U
U
u
u
u

u
u

u
u
u
u
u
u
u
u
u
u
u
u
u

SB-OMC-1B
ug/kg
330
330
330
330
514
330
630
355
330
380
330
330
330
330
330
330
330
330
380
330
330
330
330

Q
U
U
U
u

u

u

u
u
u
u
u
u
u
u

u
u
u
u

SB-OMC-2A
ug/kg
24,700
53.600
5,100
86,300
365,000
135.000
344,000
163,000
144,000
144,000
110,000
86,500
86,500
22.000
10,700
15,900
41,200
31,000
19,300
3,600
14,200
3,300
17,400

Q

U

SB-OMC-2B
ug/kg
335
330
330
330

1,170
330
392
330
330
387
330
330
330
330
330
330
330
330
449
330

1,140
330

2,020

Q

U
U
U

u

u
u

u
u
u
u
u
u
u
u

u

u

SB-OMC-3
ug/kg
1,820
690
377
631

6,490
960

5,610
3,260
2,560
3,000
3,930
2,350
2,520
835
414
712
521

1,640
3,730
330
330
330
330

Q

U
U
U
u

SB-OMC--4
ug/kg
1,290
821
330
357

2,870
662

4,060
2.300
1,820
2,130
2,840
2,000
1,890
591
330
468
330
609

1,620
330
330
330
•330

Q

U

U

u

u
u
u
u

Q - qualifier
U - Undetected, Bold Compounds are carcinogenic PAHs
a - Ingestion Pathway

PRKSOIL.XLS Page 1 of 2



( Near Surface v . PAH Results (
Parking Lot Expansion

Outboard Marine Corporation
Waukegan Plant 1

CAS No.
91-20-3
208-96-8
83-32-9
86-73-7
85-01-8
120-12-7
206-44-0
129-00-0
56-55-3
218-01-9
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2
86-74-8
132-64-9
91-57-6
95-48-7
106-44-5
105-67-9
108-95-2

Compound
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo[a]anthracene
Chrysene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
lndeno[1 ,2,3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene
Carbazole
Dibenzofuran
2-Methylnaphthalene
o-Cresol
m&p-Cresol
2,4-Dimethylphenol
Phenol

IEPA TACO
Tier 1/Cons. Worke

8200000 a

1 20000000 *
82000000 a

61 0000000 a

82000000 *
61000000 a

1700008

1 7000000 '
170000"
1700000"

17000"
170000"
17000"

6200000 a

100000000"

41000000 a

120000000"

SB-OMC-4D
ug/kg
805
774
330
327

2.400
557

3.970
2,240
1,780
1,690
2.840
1.380
1,770
512
330
397
330
365
652
330
330
330
330

Q

U
J

U

u

u
u
u
u

SB-OMC-5
ug/kg
345
330
330
330
536
330
899
514
407
419
620
330
424
330
330
330
330
330
330
330
330
330
330

Q

U
U
U

u

u
u
u
u
u
u
u
u
u
u

SB-OMC-6
ug/kg
1.220
524
330
330

3.310
561

4,820
2,650
1,760
2,150
2,870
1,690
1,850
632
330
513
330
707

1.970
330
330
330
330

Q

U
U

U

u

u,
u
u
u

SB-OMC-7
ug/kg
330
330
330
330
534
330
381
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

Q
U
U
U
u

u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

SB-OMC-8
ug/kg
872
330
330
330

3,100
476
1,760
1,510
1,180
2,030
2.170
1.320
1.100
362
330
364
330
422

1,160
330
330
330
330

Q

U
U
u

u

u

u
u
u
u

Q - qualifier
U - Undetected, Bold Compounds are carcinogenic PAHs
a - Ingestion Pathway

PRKSOILXLS Page 2 of 2



( Near Surface S \/OCs Results (
Parking Lot Expansion

Outboard Marine Corporation
Waukegan Plant 1

CASNo.
71-43-2
100-41-4
108-88-3
108-38-3

Compound
Benzene
Ethyl benzene
Toluene
Xylenes (total)

IEPA TACO
Tier 1/Cons. Worker

2100*
58000 '
42000 *
410000'

SB-OMC-1A
ug/kg

2.0
5.0
5.0
5.0

Q
U
U
U
U

SB-OMC-1B
ug/kg

2.0
5.0
5.0
5.0

Q
U
U
U
U

SB-OMC-2A
ug/kg

2.0
5.0
5.0
5.0

Q
U
U
U
U

SB-OMC-2B
ug/kg

2.0
5.0
5.0
5.0

0
U
U
U
U

SB-OMC-3
ug/kg

2.0
5.0
5.0

5.0

Q
U
U

U
U

SB-OMC-4
ug/kg

2.0
5.0
5.0
5 0

Q
U
U
U
U

Q - Qualifier
U - Undetected
a - Inalation Pathway

PRKSOIL.XLS Page 1 of 2



Near Surface i VOCs Results
Parking Lot Expansion

Outboard Marine Corporation
Waukegan Plant 1

CAS No.
71-43-2
100-41-4
108-88-3
108-38-3

Compound
Benzene
Ethyl benze
Toluene

SB-OMC-4D
ug/kg

2.0
5.0
5.0

Xylenes (tot 5.0

Q
U
U
U
U

SB-OMC-5
ug/kg

2.0
5.0
5.0
5.0

0
U
U
U
U

SB-OMC-6
ug/kg

2.0
5.0
5.0
5.0

Q
U
U
U
U

SB-OMC-7
ug/kg

2.0
5.0
5.0
5.0

0
U
U
U
U

SB-OMC-8
ug/kg

2.0
5.0
5.0
5.0

Q
U
U
U
U

Q - Qualifier
U - Undetected
a -1 natation Pathway

PRKSOIL.XLS Page 2 of ?



( Near Surface ; Metal Results
Parking Lot Expansion

Outboard Marine Corporation
Waukegan Plant 1

CAS No.
7440-38-2
7440-43-9
7439-92-1
7439-97-6
7782-49-2
57-12-5

Analyte
Arsenic

Cadmium
Lead

Mercury
Selenium
Cyanide

IEPA TACO
Tier 1/Cons. Worker

61'
200*
400*
61"
1000*
4100*

SB-OMC-1A
mg/kg
10.2
0.5
3.0

0.05
0.2
0.1

C

u
u
u

SB-OMC-1H
mg/kg
13.7
0.8
5.1

0.05
0.2
0.1

C

U
u
u

SB-OMC-2A
mg/kg

3.7
0.4
6.0
0.05
0.2

0.42

C

U
u

SB-OMC-2B
mg/kg
102
0.7
7.3

0.05
0.2
0.2

C

U
u

SB-OMC-3
mg/kg

3.8
0.6
12.5
0.05
0.8
O.I

C

U

u

SB-OMC-4
mg/kg

6.2
4.0
38.0
0.05
0.2
0.2

C

U
u

C - qualifier
U - Undetected
a - Ingestion Pathway

PRKSOIL.XLS Page 1 of 2



Near Surface v>-.il Metal Results
Parking Lot Expansion

Outboard Marine Corporation
Waukegan Plant 1

CAS No.
7440-38-2
7440-43-9
7439-92-1
7439-97-6
7782-49-2
57-12-5

Analyte
Arsenic

Cadmium
Lead

Mercury
Selenium
Cyanide

IEPA TACO
Tier 1/Cons. Worker

61 a

200*
400*
61'
1000'
4100*

SB-OMC-4D
mg/kg

4.8
1.2
14.2
0.05
0.2
0.1

C

u
u
u

SB-OMC-5
mg/kg

1.8
0.5
3.3

0.05
0.2
0.1

C

U
u
u

SB-OMC-6
mg/kg

5.4
2.5

27.9
0.05
0.2
O.I

C

U
u
u

SB-OMC-7
mg/kg

1.7
0.4
7.8
0.05
0.2
0.3

C

U
u

SB-OMC-8
mg/kg

4.7
0.6

22.6
0.05
0.2
0.1

C

U
u
u

C - qualifier
U - Undetected
a - Ingestion Pathway

PRKSOIL.XLS Page 2 of 2


